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PREFACE. 


‘The purpose of this work ix to present the public with a conctss 
and practical boole of reference, which it is believed will be appre- 
ciated in this age of electricity. The science has expanded 40 
inch that the limits of what may be termed strictly a dictionary 
ofthe present day would a few sears ayo have sufficed for an ency- 
clopedia. It follows that an encyclopedia of electricity would be a 
work of great size. Yet a dictionary with adequate definitions, 
and kept within the closest limits by the statement of syno- 
nyms, and by the consigning of all the innumerable cross-references 
toa concise index will be fer more than a mere dictionary in the 
ordinary scuse of the term. 

‘Duplication of matter is to be avoided. This makes many defi- 
‘nitions appear short. Yet, by the assistance of the reader's own 
general knowledge, and by referring to the very complete index, 
almost any subject can be found treated in all its aspects. 

‘There are exceptions to this statement. So much has been done 
dn the way of mechartical detail, so many inventions in telegraphy 
and other branches have sprung into prominence only to disappear 
Again, or to be modified out of recognition, that to embody dlescrip- 
tions of many ingenious aud complicated apparatus has been abso- 
lutely impossible for want of space. 

A word as to the use of the book and the syste of its construc 
tion may be given here. Each title or subject is defined once 
ju the text, Where a title is synonymous with onc or more others 
the definition is only given under onc title, and the others appear 
at the foot of tle article as synonyms. It may be that the reader is 
seeking the definition of one of these synonyms. If so a reference 
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the relative resistance of one wire may be # times that of another; 
‘its absolute resistance might be 5 ohms, when the absolute resist! 
ance of the second wire would pens ohms. A galwanometer gives 
absolute readings if it is graduated to read directly am cape or volts; 
do prac» 


if not so graduated, it may by calibration q, ¥. be mu 
tically the same thing. 


Absolute Measurement. Measurement based upon the centi- 
‘meter, ‘ia and second. (Sce Cenfimeter—Gram—, id 


Absolute Temperature. Temperature reckoned from absolute 
zero (see Zero, Absolute). It is obtained by ndding for the centi- 
Brae scale 273, anid for the Fahrenheit sale 439, to the degree 
renlings of the regular scale, 


Absorption, Electric. A rty of the static charge. When 
a Lesden jar is being Charged itdilates a little and the capacity 
Increases, so that it can take a litte more charge for a given poten- 
tial difference Peritor hates its two coatiugs. This phenomenon 
occurs with other static condensers, varyil ng in degree with the di- 
electric, With shellac, parain, sulphur and resin, for instance, the 
sorption avery alight ; with gutta-percha, stearine, and glass, the 
inettos is rel Hadively great, The term is due to Faraday. Iee- 
land spar secms almost or quite destitute of clectric absorption. 

A.C. C. Symbol of or abbreviation for anodic closure contrac 
tion q.¥. 

Acceleration. ‘The rate of change of velocity. If of increase of 
velocity it is positive; if of decrease, it is negative. It can only be 
bronglit about by the exercise of force and is used as the measure of 
or as determining the unit of force. It is equal to velocity (LT) 
‘imparted, divided | by time (T); its dimensions therefore are L/T*. 
The c. g.'8, unit of acceleration fs one centimeter in one second. 


Accumulator. (¢) A term sometimes applied to the secondary 
of storage battery. (See Battery, Secondary.) 
(6) See Accumulator, Electr) static 


©) See Accumutator, Water Dropping. 
(2) Sce Wheel, Rarlow's 


Accumulator, Electrostatic. Two conducting surfeces oppo 
sitely placed, and separated by a dielectric, and arranged for the 
opposite charging of the two surfaces, constitute an accumulator, 
sometimes term ‘scondamser. As this arrangement introduces 
the clement of n bound and ofa binding charge, the electrostatic 

of such is greater than that of either or of both of ite com- 
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: He 
ponent surfaces. The thisner the diclectric which separates the 
Conducting surfaces, and the larger the susfaces the greater is the 
egpaeity ; oF the less will be the potential difference which a given 
charge will establish between its two coutings. The nature of the 





Fig. 2 Sik Wistam Tuouson's Warte-Dac 


Wielectric also deterinines its capacity. (See Caper 
Inductive.) = gis 


Accumulator, Water Dropping. This is also know 
William Thomson's Water-Gravity Electric mo 
for converting the potential energy o 

to gravity, into electric cncrgy. Ref 
G represents a bifurcated wenter pipe whose two 
to permit @ series of ae fo fall from: 
mecallic tubes connceted by a conductor; 
Two jars, and 8 have their inner 
eee wiric acid, connected excl 
Bio Band Aw Pad CT 
to 85 18 also the water supp 


charged interlorily with itive el 
interlorily with positive elect . This 
share with it, being in clectric contact therewith, 

drops break off fron: the jot leading into C, they are inductively 


£2 
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in opposition 
i "oll the clooric repulsion ja te Worle 
gravity, aud which reults in the development of electric energy, 


icter or arcometer used to determine the 


Aciinic Line. A terrestrial clement; the loces oo the carth's 
surface of no inclination of the miaguetic needle; the sragmetic 
equator. (See Magnctic Elewents.) 


Acoustic ier He ‘The system of sound-reading in 
bona mniversall: Ny eat in the Morse system. The direct stroke of 
tthe armature of the electro-magnet and its “back stroke’* disclose 
to the esr the long and short strokes, dots and lines, and lon; 
short spaces as produced by the dispatcher of the message. 
Mone system a special magnet and armature is used to prod: 
sound called the "sounder:'” in other systems, e. g., Steinkell’s 
He 's upparatus, beils are used. (See iiphabels, Tele 


rene 


Acoutemeter. A Hughes audiometer or s 
determining the quality of « person's hearing 
tion Balance,—Audioeter). The central ¢ means of atuning 
fork and microptione with b cs a rapidly varying eutr 
reat tending to induce currents i other 
are put in cireait with the lette: p ipsound from them, 
‘Lhe telephones are applied tothe person whose hearing 
fs to be tented. By sliding the « back and forth the 
intensity of induction and com: quent louduess of the sounds inthe 

phones ix varied. The position ‘grow so faint 
se to be no longer audible, gi poe e 2 of the per- 
son's hearing. by using a ge elephone the ¢ pparatus 
affords a means of tenting ‘the relative copacity of the right rind left 
enn, 
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Seen Le =a it at the violet end of the 
speetrum 5 the dinwiaibl ‘such end, or the ether 
waves of short periods titel most strongly induce chemical 


€ omer pomesed by ether waves of inducing 
tps Soe whiee light generally 
Fepresent te most oh actinic mays. * 


rseaies mor more or Tess enti to the 
yan electric photometer. 

area toa ieee of a thermo-elec- 
master, te tight falling on the pile affecting 


ee ogee pce ee, oxydation of the zine in a 
Fenton et iettery ue to local imparitics and variations in the com- 


the zinc. These act to constitute local galyanic couples 
coin Gree the aise to Gissolve or Cre without any useful 


pamasligispation of the tinc its local action. Chemie- 
ally pa Sesto Zabeo exempt from focal action, and can be used i 
amalgamution. (Sce dmalgamation.) 


at) ae ame ‘Siem has been employed to indicate the eddy or 
foucault currents in dynamo electric machines. (Sec 
Rees is, Foucault.) 


Activity. ‘The rate of doing work: 


i itp 


Adapter. A screw _ongling to engage with a different slued 
‘Screw on cach end; oncof the uses is to connect incandesce 
to gas-fixtures. 


A. D.C. Abbrevintion for Anodic Duration Contraction, 4.¥-: 
aterm in 


Adherence, Electro-msgnet! 
faces of iron dpe to clectro~ rhagactic attraction. 
applied to the driving-whools of an engine and. 
by auch action. In one m op gn 
es wheel which was wound with a maguetizing 
xa north andthe other a xouth polo, Goa the fall 


Saapistiog be circuit acts asthe armature. Such an arrangement 





n STANDARD ELECTRICAL DICTIONARY. 


ents a wheel from slidi Electro-magnetic adherence 
Mio been employed to drive fiction gear wheels. Tn one arm 





Fig. 3. Bencreosacne Fig 4 Eurcreg-mscxmne Feicviow 
Can Wann, 


ment the two wheels are surrounded by a magnetizin; coil, un un 
whose induction each attracts the other, developing high adhere: 
between their peripheries. 

Admiralty Rule of Heating. Th 
tions for the per 


(20° F.) above the 
hought to be a very 


a Conductor. An clectri oon 
ies, or otherwise 80 8 to be suspen 
bi hed from an underground or subniarine co 


Affinity. The attraction of ea ete cases of 
molecules for ench other by th f chemical attraction. 


cal change, as distin; Raed from 
change, ensues. ‘Thus if sulphur and 
and are mixed the change and mixtur 
heated the sulphur will melt, which is 
to redness the iron will combine with t 





Motor. “The Anderson and Girdlestone motor. ‘The term 
“agir’’ Se made ap from the Grst portions of each nue. 


Tt crosses the equator at 7o° W, and 55° E. approximately. 
‘Seo Magnetic Elements.) sd Y 


Sywonym—Agone. 


Alr. Air is « dielectric whose specific inductive capacity at at- 
Pressure is taken asi. It is practically of exactly the 
same composition in all places and hence can be taken as a stand- 
ard. When dry it bas resistance, between that of 
chouc aud dry paper. Dampness increases its couductivit 
St ism mixture of mand nitroges, with m little carbonic 
acid gas and other imparitics. Its essential composition i 


Bees ie) au {by volume} =f 


‘The specific inductive capacity varies for different pressures thus: 
Approximate vacuum (.001 mmi., .con4 inch) 0. yrton) 
(5 mm, 2.0 inches) 7 + 


wity of air ander standard condi 
mm. barometric pressure (40 inches) in 
for gases. 


yhamo an alrblast 
‘te ible to form between 
Thomson, Theare i tied by five uline roms bees 

are is supp ‘a positive action rotary blower 
connected to the main stuf, and driven thereby. ‘The wearing of 
the commutator by destructive sparking is thus prevented. 
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A drum // // is rotated, being mounted on the axis X of the 
dynamo. As: rotates the three vanes are thrown out against the 
qequler tlinpal perl iphery of 
the outer case 7" 
ipiione. 16 ficection of rola: 
tion. The air is thus sent oat 
he's ecereelells O isthe 


nO) air-blast has slso been 
by Prof. Thomson iu 
aes with high fre- 
queney currents ‘of high poten 
= ty directing, pier: last of 
against a spark discharge 
between ball terminals of an 
alternating current, the wature 
of the current was changed and 
it became capable of Belacing 
most extraordinary effects b 
induction, 


Browse 
‘Dyas, 


Alr Condenser, A static condenser whose dielectric is air. 
‘The capacity of an air condezser in farads is equal to 
A 
4-452 X 10" x? 
in which 1 is the area of one shect or sum of the areas of one set of 


connected sheets in square inches and / fs the thickness of the layer 
of alr separating thetn. 


A pies spare 


tof glue and. the two coatings are ¢ 
second plate is smaller in area than 
are connected in two sets, coc 

For A in the formula the area ¢ 
istaken. By this construction 

not act as the dielectric, but only 
ofthe tin-foil. Posts ££ keep all 


‘The capacity of any condenser w 
doctive capacity ¢ is given by thy 
AY 
Wasax 108 XT 
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Fig. 6 Ais Coxpenes 
‘The air condenser is used for determining the valuc of t for differ 
‘ont diclectrics. : 
Ale Gaps. In a dynamo or motor the space ints 
tween the poles of the field Regust and the armat 
be of as small thickness, and of as extended arca as 
effect is to increme the magnetic reluctance of the 
the expenditure of more energy upon 
By the potential di 
leakage of lines of farce from 
Ale Line Wire. In tolegraphry tho po 
which is strung on poles and carried throu, 
Ale Pump, Heated. It has been propos 
a mereurial alr pump to secure more perfect vac 
action. Heating expands the air and thas 
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Air Pump, Mercurial. An air pump oj 7 
Brie sikcwary acts yictually bs tHatpleeael) har Fel peter eo 
the weight of the column of mercury, which must exceed thirty 
inches in height. There are many types. Mercurial air pumps 
are largely used for exhausting incandescent lamp chambers. (See 
Geissler Air Pump —Sprengel Air Pump.) 


Air Pumps, Short Fall, A mercurial air pump in whieh the 
fall of mercury’ or the height of the active column is comparatively 
Small. It is effected by using several columins, one acting after the 
other. A height of ten inches for each column suffices in some 
forms. Enough columns must be used in succession to make up 
an aggregate height exceeding 30 inches, 


Buncia® ALAaM Swirc ox Ciacurr Beeaxes 


Alarm, Burglar. A system of circuits with alarm bell extent 
ing over a house or apartments designed to give notice of the open: 
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ing of a window or door. As adjuncts to the system: the treads of 


Fig. Busctan Aran Swrrent o€ Cracore Denace 


the stairs are sometimes arranged to ring the bell, by peehlges Noting a 
cireuit when trod on, Door mats GSass jose. ‘ae 
enite in bie manner. 


For doors and windows switches ure provided which are open ns 
long as the door or window is closed, but which, on being released 
by Opening the door or wintows, anitomatically close the circuit. 
The circuit incindes an alarm bell and , and the Intter be. 
gins to ring and continues until stoy stopped, either by the closing of 
the door or by a switch being turned. The connections are some- 
tintes so contrived that the pecealng of the door or window will 
‘Bot stop the bell from ringing. 


‘The eats show various switches for attachment to doors and win- 


etme the connections are arranged s0 a9 t0 
5 


One form of bu: alarin device is the 
is ® Contact at to a Yale lock whi 


Alarm, Electric. An appliance for calling atte’ 
by staging a bell. It is to notify of ws 
‘of entrance of a house, or of other 
evident that any sumber of alarms could be 


Alarm, Fire and Meat. An alarm for ag Hot 
exisiouce of a conflagration, Such are sometimes op 
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compound bar thermostst (sce Thermasiat), which on 2 giver 
elevation of temperature closes « circuit and rings an electric bell 
Sometimes the expansion of a columu of mercury when heated i 
used. This, by coming in contact with one or two platinum points 
completes circuit, and rings the bell. J 

The identical apparatus n be used in living rooms, green 
houses, factories and elsewhere, to giveun alarm whea the tempenie 
ture rises or falls beyond predetermined limits. 


Alarm, Overflow. Axi alarm to indicate an overflow of water 
has beou nuggested on the lines: of a contact completed by water, oF 
of the elements of a battery which would be made active by water 
Thus two sheets of metal might be separated by bibulows pay 
charged with salt, If these sheets were terminals of a cirenit im 
cluding a bell and battery, when water reached them the eireuit 
would be closed and the bell would ring. It was also proposed te 
use one copper and one zinc shect so as to constitute a battery in 
itself, to be thrown into action by moisture. These contacts or in- 
active batteries could be distributed where water from an overflow 
would be most likely to reach them, 


Alarm, Water Level, An alarm operated by @ change of water 
level in a tank or boiler. By a float a contact is made as it rises 
with the water. Another float may be arranged to fall and close a 
contact as the level falls. ‘The closing of the contacts rings az elec 
tric bell to notify the attendant in charge. 


Alcohol, Electrical Rectification of. A current of electricity 
passed through impure alcohol between zinc clectrodes is found to 
improve its quality. This it docs by decomposing the water pres 
ent. The nascent hydrogen combines with the aldehydes, convert 
ing them into alcohols while the oxygen combines with the zinc 
electrode. 


Alignment. ‘The placing in or occupying of the same stright 
line. ‘The bearings of a shnft in dynames, engines, and 
machinery have to be in accurate alignment. 


Allotropy. ‘The power of existing in several modifications 

essed by san by chemrical elements. Ine 
stances of the allotropic state ure found in carbon which exists at 
charcoal, a8 graphite (plumbago or black lead), and as the diamond, 
All three are the same clemental substance, although differing in 
every physical and electrical propert 


Alloy. A mixture, produceé niversally by fusion, of 
two of more metals. Sometimes all I nto be chemical come 
pounds, as shown by their having generally a melting point lower 
than the average of those of their constituents Au alloy of a metal 
with mercury is termed an amalgein, An important application 
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‘The two codes or telegraphic alphabets are given here. 
THE INTERNATIONAL ALPHABET. 


Parenthesis, 
Understand, 

I don’t understand, 
Wait, 

Erase, 

Call signal, 

End of message, 
Cleared out all right, -—--—--—- 

















A -— Lissa Wr et 

B—--- M —— xX —--- 

ce —--- N—-- yY—--- 

D —-- o —--—— Z== 

pia en 

F Q 

G R 

H $ --- 

I ae 

J U 

--- v 

NUMERALS. 

po---- 4 ----- 8 ——--- 

a 4e= GRAS 7S S+ 
6 —---- o —---—— 
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PUNCTUATION, ETC. 
Period (.) --- 
Comma() 9 =~ === 
Query(?) Tease 
Exclamation (:) 











Apostrophe (") ae 
Hyphen (-) 2K 


Fresh paragraph, = -—~—~ 
Inverted commas, — - --- 





THE AMERICAN ALPHABET. 





Comma (,) Bete 
Semicolon (;) sue 





Period (.) 

Interrogation (?) 
Exclamation (') 
Dash (—) meses ee 








Hyphen (-) 





Pound Sterling (£) ~~ Batok 


Shilling Mark (,) 





an 
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Dollars (f) 9 =-- -— ~~ Decimal Point (.) — - —— 
Cents (c) f25 Paragraph ({) = ——-— — 
Pence (d.) _ Fractional Mark (——)  - 





Capitalized Letter -- - - —~- 
Italics or Underline 
Colon followed by Quotation :‘*  — 
Parenthesis ( ) 
Brackets [  ] sts ae Selene 
Quotation Marks “ 9 --—- —- --—-—- 
Quotation within a Quotation “* ° 











‘The principal differences in the two codes are the use of spaces 
in the American code, such being excluded from the Interna- 
tional code. This affects the letters C, R, Y, & Z. 


The following diagram, due to Commandant Perian, enables the 
letter corresponding to au International code sign to be rapidly 
found with the exception of R. 





xe Y £ ad Gn 
Fig. 1. Diagram for translating the Morse Alphabet. 


In order to find what letter corresponds to a given sign, starting 
from the top of the diagram, each line is traced down to a bifur- 
cation, taking the right hand line of each bifurcation for a dash, 
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oe on these ar eee le mae 


sistance but of small peledcineo ion 

the cath. This the lightning oe cares 

ertagd with their irom cores, as the Intter areof very nigeesie. 
lnction. 


Alternator. aayamnis electric generator suj 
nating current. (See Dynamo, iterating ‘oe 
Synonym—Alternating current generator or dynamo. 
Alternator, Constant Current. An alternating errs! rele 
elype a current of um ing virtual amy) iternators of 
are constructed with an armature of hi 
Somctioncs Sine winding contained in deep peripheral notehes in Bay 
corediscs is emplovesl to magnify the selFinduetion. Such gener 
ators are employ = series lighting, especially are-lighting. 
Aluminum. A mictal; one of the elements; symbol: Al. 
Atomic weight: 27.4 Equivalent: 9.13. Valeney: 3. Specific 
Bravity: 2.6. It is a condactor of electricity. 
Relative resistance annealed, (Silyer=1) 1.935 
Specific resistance at at ofC. eee a? 2.912 microbms 
Resistance of a wire at o°C. (32°, 
fa) 1 foot long, weighing t grain, ee ohms. 
6} 4 foot long, t-1000 inch thi 743 
fe) 1 meter long, weighing r pend oo 
id) 1 meter long, t millimeter thick o.o3710 =" 
Resistance of a t-inch cube at o°C. (32°F.) 1.147 microhma 
Hlectro-chemical equivalent. _.o95# (hydrogen = .0105) 


Amalgam. (2) A combination or alloy in which one of the 
comtituents is mercury. Usually the term: in applied to an alloy of 
single metal with mercury. Some metals readily form amalgams 
such metals are: Gold, zinc, silver, lead and others; some, such og — 
platinuss and iron, form amalgams only under exceptional circum= 
stances. 

(8) The word is also applied to compositions for application to 
the cushions of frictional electric machine in which cascs it is often 
Anes ‘True amalgams used for this purpose are made as. 
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Ammeter. The commercial name for an ampere-meter, an in- 
strament designed to show by dircet reading the number of 
amperes of current which are passing through a circuit. 

A great varicty of ammeters have been invented, based on differ- 
ent principles. The definitions following this one give some idea 
of the lines of construction followed. 


Syronym—Ampere meter. 


Ammeter, Ayrton’s. A direct reading instrument for ¢neasar 
ing current intensity. 

A solenoid receives the current. In the axis of the solenoid an 
fron tube is susy d by a long spiral spring that passes down 
within it, and the upper end of which spring is fastened to the 
Glass top’ of the instrument. ‘The tube is provided with proper 

ides so us to maintain « vertical position, and is free to rotate. 
upper end exrries an inden tom 

he whole operates us & magnifying device. A slight longitud: 
ual displacement of the tabocavece ito cotate tircash a cueeateat 


able angle by the action of the spring. By properly proportioning 
the parts, the angle of displacement of the index is directly 
proportional to the current between 15° and 270° angular displace 
ment. 

‘The same instrument is wound for use ns a yolt-meter. 

Its principal fault is its restricted range. 


Ammeter, Commutator. A commutator ammeter is one 
whose windings consist of separate strands, cach of any desired 
number of turns, and provided vith a commmutating attachment 
for throwing them into scries or into parallel as ired. The 
essential condition is that all the wires shall be of equal resistance 
and of equal number of turns. Such an instrament can be used for 
heavy or light currents. Two sets of graduations are marked on 
{ts scale if it isa calibruted instrument. (See Calibration.) Come 
mutator yolt-meters are constructed on the same principle. 


Ammeter, Cunynghame's. A modification of the Siemens’ 
electro-dynamometer. (Sec Electroudynamometer, Siemens’.) An 
electro-magnet with yery massive core is excited by the current, 
As the core is of small ‘reluctance the strength of the maguet ix 
neatly proportional to the current strength. Between the poles of 
the magnet a soft iron armature or induced magnet is pivoted. Ib 
earrics a. pointer ¥o mijusted that v of the soft iron 
magnet is atan angle of about30" , tha joining the poles 
of theelectro-maguct the pointer will 5 x 

The soft fron armature is so massive that the maguctism induced 
in it is proportional to the strength of the electro-imagnet. Henee 
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the electromagnet on the pivoted armature 
the square of the current. 
is retained in place by a spiral spring tying in line 
‘The instrument is 


e a8 a 7eTO 


|, giving directly the roots of the angle 
the pote took — 
‘The same {i is wound for use asa yoltuneter. 


Ammeter, Eccentric iron Disc. This ammeter comprises a 
ical electro-magnet excited by the current to he measured. A 
‘ofiron free to rotate is: ied on pivots below it. A piece is 
disc at one part of its periphery so as to give more metal 

than fo the other. In its zero position this portion of the 

As the latter is more and more 


like an armatare, and moves against the 
rotating. An index attached to the dise 
scale. The disc is 90 counter- 


its natural position the index poitits to zero. 


Ammeter, Electro-mag- 

~ An ammeter depend= 

ing for its workivg upon the 

action of an electro-magnet 

which is excited by the current 
to be measured. 


Ammeter, Gravity. Av am- 
meter whose hand or index i: 
drawn into the zero positior 
emtaet whosedisp 

mt is pi 
action of the «i 
ured. 


WO repel 0 
a polarity ix induced 

in cach, and the motion of 
— the movable dise indicates the 
Tigi, Guar Sotencis Amurree strength of the current, The 
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same instrument is = for high resistance and constitttes a 
Magnetic Vane Voltmeter. 


Ammeter, ing Spring. A solenoid ammeter in which 

a spiral spring is used to convert the longitudinal motion of the 

armature or movable core into a rotary motion (see Amemaer, 
Ayrion’s) and magnify the apparent range of motion. 


Ammeter, Permanent Magnet. An ammeter with a magnetic 
field produced by a permanent magnet. 


Ammeter, Solenoid, An ammeter in which the attraction, when 

a current is passing through it, exerted by ahollow coil of wire upon 

an iron bar or tube in line with its axis, is utilized to indicate the 

strength of current, "The bar is drawn into the coil to different ex: 

Proportional to the attraction. As au example sce Ammeter, 
orale 's, and eut of Gravity Ammeler. 


Ammeter, Spring. An ammeter in which the part moved by 
the current is controlicd or brought to the zero position by a spring. 


, Steel Yard. A solenoid ammeter in which the sole 


Ammeter, 
noiil core is suspended vertically from the short end of a steel yan 
fitted with asliding weight. ‘The current passes through the sole 


Fig. ex. Steet Vaxo Asoceren, 


poid coil and attracts or draws downwards the coil. 

weight is moved in and out om the long steel 

graduated for amperes. use the weight is slid ont until the 
arm is in equipose ; the divisions give the amperes. 
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second,” on the other hand, isacoulomb. The number of coulombs 
iper second gives the amperes of current. 
For vaine of ampere, sce Couloms. 


Ampere, Arc. A conductor bent into the are of acircle, and 
employed in meusuring the electric current by the electric balance. 


Ampere-currents. The currents usumed to be the camse of 
magnetism. (See Magnetism, Amperc's Theory of) 


Ampere-feet. ‘The product of amperes of current by the jhe dlength, 
in fect, of a conductor jing such current, It may be 

gr paola Foy yaamo or nee coontiecticaet but is little 
‘One ampere-foct is a current of one ampere passing through 
(bos Wook length cf & couductor, or one-tenth ampert through tem 
fect, and s0 on. 

Ampere-hour. Tho quantity of electricity pamed by « current 
Ofodeampers it one hour, It fe used by electric power ail ga 
ing companies as Use unit of energy supplicd by them, because 
they maintain a coastant potential dilference in their Toad, «0 teat 
only the amperes and hours need measuring or recording to 
the energy, viz, > volt-ampere-hours. ‘The saixie unit §s appli 
batteries to indicate their potential energy, hecanse they alsa me 
assumed to be of constant voltage or electro-motive force. 


Ampere-meters. The product of amperes of current by the 
length, in meters, of a conductor carrying such current. One ame 
pere-meter is a current of one ampere passing through one meter of 
a condactor, 

The term imust not be confused with the identically spelled Am 
pere-meter, a synonym for Ammeter. 

Ampere-minute, ‘The quantity of electricity passed by a current 
of one ampere in one minute ; sixty coulom! 

Ampere Ring. A conductor forming « ring or circle used i 
electric balances for measuring currents. (Sec Aalance, Ampere) 


Ampere-second.- The quantity of clectricity passed by a cut 
rent of one ampere in one second ; the coulomb, q. ¥. 

Amperes, Lost. In a shunt or compound-wound dynamo, part 
of the total amperes of currect produced in the armature coils 

th the shunt, and hence, do nota + in the outer ehrouit, 
aepets has proposed the term “lost amperes”’ for this 
portin of the current. 

Ampére’s Memoria Technica. An expression of the effet of 
acurrent on a magnetic needic. If we imagine the observer inthe 
line of the current and facing the magnetic needle, the current 
entering by his fect and leavi: 

Meflected to his left. 
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constituents are only determined in kind it ix called qualitative 
analysis; where thelr quantity or percentage is ascertained it is 
called quantitative analysis. 


Analysis, Electric. Chemical analysis by electrolytic methods 
(See Electrolytic Analysis.) 


Analyzer, Electric, An apparatus used in Investigations om 
electric ether waves. It consists of a series of parallel metallic 
wires. When the electric waves have been polarized, the analyzer 
will only permit thom to go through it intact, when the plane of 
vibration of tie waves is paralle! to its wires. 


Anelectrics. (2) Bodies which do not become electrified 
friction ; a term introduced by Gilbert, now litte used, as 
bodies develop electricity under proper conditions by ‘contact 
action ; the reverse of idivelectri 

(0) Also a conductor of electricity, the reverse of a dielectri¢, 
qe. (See Conductor.) 

It will be scon that Gilbert's anclectrics were, efter all, the same 
as the modern anelectrics, i.¢., conductors, 


Anclectrotonus. A term used in medical electricity orclectro- 
therapeutics to indicate the détreased functional activity induced 
in_a nerve by the proximity of the anode of an actiye electric cir 
cenit completed through the nerve. The converse of Kathelectra- 
fonus. 


Angle of Declination, The angle of error of the 
needle or compass, measuring the extent of its deviation from the 
meridian in any locality. It is the angle between the plane of the 
panei axis of a magnetic needle free to take its natural position, 
amd the geographical meridian, the needle being counterpoised if 


necessary, #0 u# to hold an absolutely horizontal position. ‘The 
deviation ‘is expressed as being east or west, referring always to the 
north pole. (Seo Magnetic Elements.) 


Synonym—Variation of the Compass, 


Angle of the Polar Span. 
subtended by the portion of a pole picce facing the armature, such 
angle being referred to the centre of the cross-section of the arma 
ture as its centre. 
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Anlsotrople, (od/.) Unequal in physical properties, usin eondac- 
tion and specific inductive capacity, along varionsaxes or directions 
‘An anisotropic conductor ' one whose conductivity wurlcs ocean 
ing to the direction of the current, each axis of crystallization 
ins crystalline body marking a direction of different conductivity. 
An anisofropic medivm isone varying in likemanner with to 
Sis epeciic inductive capacity. In magnetism an anisotropat sab) 
slance is one having different susceptibilities to magnetism im 
different directions. The term is applicable to other than electric | 
of magnetic subjects. 
Synonym—Flotropi 


Annealing, Electric. Annealing by the heat produced by the 

‘of the electric current through the body to be annealed, 

ic object is clamped or otherwise brought into a circuit, and 

current strang enouyl to heat it to redtiess, or to the desired temper 
ature is passed through it. 


Annunciator, An apparatus for Lees call from any 
place to another, as from a living-room to an office in a hotel, oF 


for“ announcing the en 
building protecte: 

A usual system compris 
Its armature is normally he! 
when in that posi Int 
little shutter. “Whi 
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= bop a aca which includes the clectro-magnet the arma- 
this releases the latch and the shutter drops. In 


20 eng aie letter or inscription which indicates 
Sasey oF faa pant betond or ofber Snag hererag ing 
annuneciators are feesenetl in cirenit with o bell. 
Tieeeoiee Clock. A clock operating an amuuncintor 
making contact at determined times. - “ 


Annunciator Drop, The little shutter witich is dropped by 
some forms of ancuncisters, and whose fall discloses a number, 


Annunciator, Gravity Drop. An annum 
tious release shutters which fall by gravity. 
Amnunciator, Needle. A needle annunciat 
ingications are given by the movements of 
is ee im separate one for cach place of calling 
Annunciator, Swinging or Pendulum. An annunelator which 
ives its by displacing from its vertical position a pen- 
‘or vertically suspended arn, 
Anodal Diffusion, A term in electro-therapeutics; the Intro- 
Guction of a medicine info the animal system by using a sponge: 
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unode saturated with the solution of the drug in question. Ox 
passing a current the desired result is secured by cataphoresis, q. vs 


Anode. The positive torminal in a broken metallic or true Gon 
ducting circuit; the terminal connected to the carbon plate of a 
ivanic battery ot to its equivalent in case of any otter generator 
n geneml practice it is restricted to the positive terminal ina 
decomposition or electrolytic cell, such as the nickel anode ina 
nickel-plating bath or the auode of platiuum {ua gas yolumeter, 
Tt is the terminal out of or from which the current fs supposed Uh 
flow through the decomposition cell. In electro-therapentics the 
term is used simply to Indicate the positivetenmizal. Taam electro 
lytic cell the electro-negative substance or anion goes to the anode, 
Hence, it is the one dissolved, if either are attacked. The nickel 
copper or silver anodes of the electroplater disolve im use ash 
keep up the strength of the bath. The platinum anode in a gas 
voltamcter Js unattacked because the anion cannot act upon ig 
chemically. 

Anodic Closure Contraction, A physiological change in a 
living subject produced by the closing of the electric current; the 
misscular contraction which takes place beneath the anode applied 
to the surface of the beady when the circuit is closed, the kathode 
being applied elsewhere ; it is due, presumably, to direct action on 
the motor nerve. It isa teri in clectro-therapoutics, Tt $s the 
conyerse of anadic opening contraction, q.v. An abbreviation 
A. C. C. is often used to designate it. 


Anodic Duration Contraction. A term in electro-therapention 
‘On the opening of closing of an electric circuit, Ue auade of whith 
ia placed over a muscle, a contraction is observed (soe Alanadie 
Closure Contraction— Opeuteg Contraction), The above 
term is used to desi fe the duration of such contraction. Ag 
abbreviation A. D. C. is often used to designate it. 


Anodic Opening Contraction. 4 crse of Anodic Cloture 
Contraction, q. v:; the contraction of living muscle beneath 
or near the aneile wlicre the cireuit, including such anede and the 
body in its course, is closed :a physiological plienomenon observed 
inelectro-therapen of scicnce the term belonge 
An abbreviation “f° d to desiguate it. 

Anodic Reactions. A term in electro-therapentics; the diag: 
nosis of disease by the actions of the tissue uear the anode of a 
eirenit. 

Anti-induction Conductor. tracted to avoid 
induction effects in the conducting clo Many kinds have 
been made. A tubular metal shicid or envelope which may be 
grounded will protect an enclosed conductor to come extent. Or 
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mer falls at once on the anvil, again making the circuit, amd the 


. Inpucrion Com Crncurr Brnascen. 


action is repeated with great rapidity. Hammer and anvil or key 
and anvil connections should be made of platinum, 
A. 0. C. Abbreviation for modic Opening Contraction, q.¥. 


Aperi: adj. Inan oscillating apparatus, or in the Soclllatiag 
member of apparatus, the fact of having no reference to time 
vibration; dead-beat. 

Synonym. Dead-beat. 


Arago’s Disc. An apparatus consisting of a dine of copper 
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aed horizontally, or on a vertical spindle, and so arranged as 
+ Din Stceptible of rapid rotation. Immediately over it, and best 

wai pane of glass intervening, a magnetic needle is mounted on 
Tix ot directly over the axis of the disc. If the disc is rotated the 
‘Sof force of the magnet are cut by it, and consequently currents 
produced in the copper. These currents act upon the needle 
and cause it to rotate, although quite disconnected. It is advisable 
the needle to be'strong and close to the disc, which should 
TOtate rapidly. 


Arc. v. To form a voltaic arc. 


“ 


Arc, Compound. A voltaic arc springing across between more 
than two electrodes. pare 


Arc, Metallic. ‘The voltaic arc produced between terminals or 
electrodes of metal. ‘The characteristics of such arc as contrasted 
with the more usual arc between carbon electrodes are its greater 
length for the same expenditure of energy, its flaming character 

‘characteristic colors due to the metals employed. It is some- 
times, for the latter reason, used in spectroscopic investigations. 


Arc Micrometer. A micrometer for measuring the distance 
between the electrodes of a voltaic arc. 


Arc, Simple. A voltaic are produced, as usual, between only 
two electrodes. 


Arc, Voltaic. ‘The voltaic arc is the arc between two carbon 
electrodes slightly separated, which is produced by a current of 
sufficient strength and involving sufficient potential difference. 
The pencils of carbon are made terminals in acircuit. They are 
first placed in contact and after the current is established they are 
separated alittle. The current now seems to jump across the inter- 

in what sometimes appears an arch of light. At the same time 
the carbon ends become incandescent, As regards the distance of 
separation with a strong current and high electro-motive force, the 
arc may be several inches long. 


The voltaic arc is the source of the most intense heat and bright- 
est light producible by man. The light is due principally to the 
in nce of the ends of the carbon pencils. These are differ- 
ently affected. The ‘itive carbon wears away and becomes 
roughly cupped or hollowed; the negative also wears away, but in 
some Cases seems to have additions made to it by carbon from the 
positive pole. All this is best seen when the rods are slender 
com to the length of the arc. 

It is undoubtedly the transferred 
with its formation. The conducti 





bon dust which has much to do 
ity of the intervening air is due 
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partly, perhaps, to this, but undoubtedly in great measure to the in- 
tense heating to which it is subject. But the co-efficient of resistance 
ofthe intervening air is so much higher than that of any other part 


tense localization of resistance occurs with 


n of heating, 


Beat also. ‘The apparent res‘stance 
by the ohmic resistance of the int 
lectric effect is produced, The 

‘of ubout 4.000° C. (7,232° F.) 


resistance of the arc. The 
its the Jantern, Globul 


This is the cause of 
part 

c 

in of 

at to be accounted fer 
A kind of thermo 

a temperature 


'C. (5)432° Fe} 
rature produces & 
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‘The armature is also used to exhibit the attraction of the 1 
‘Sometimes an armature is made of steel and is permanently mi 
eee aye Se cra eee ‘ 

when its ic les are 0] wo © ol 

otherwise is attfacted with f due to the sums of the m i 

Tf the magnet is sufficiently powerful ae of 

ture may ensue when like poles are exon tolike poles. Polariz 

mrmatures arc used in various appl ,» Magneto generators, 

telegraphic instruments and others, 

(0) In a dynamo or Motor the mass of laminated iron or of wire 
which carrica the coils of insulated wires which are caused to 
faye in the field ne Fores GF the pees in order to establish 
and maintain potential difference with its accom} sourent, 
Retin epesace coder the effects ee, a current Nn seed ( ce 
Dynamo Electric Generator.) 


‘The work of the armature core is twofold. It acts as a oe 
virtue 


the ia 
of its iff ng power conce: 
number own substance, To 


bility, am ° 
possible to the armature cores consistent with leaving 
wire winding. It uext acts as a suppor 

be swept through the field 

a strong ficld and then acts 

be cut. 


{¢) Sce Armature of Influence Machine. 
(d) Seo Armature of Leyden Jar or Static Condenser, 


Armature, Bar. An armature in a dynamo or motor whose — 
winding is made up of conductors in form of bars, 
round, rectangular and of other ve of armature con: 
Auctor is objectionable as Foucault currents are produced in it, It 
— ‘best to laminate or subdivide low resistance armature wind> 


Armature, Bipolar. An armatar two poles are im 
laced by the field A bipolar field et produces a bipolar 
armature, 


indrical pace defined by the pole 
pieces ofa dynamo or motor within which armature rotates, 


Syeeuym—Armature Chamber. 





wee ee 
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Armature, Closed Coil. An armature for a motor or dynamo, 





Crosep Con Gramme Rinc Anmatune, 





the ends of all of whose coils are united, so as to be in one closed 
circuit all the way around. 


Armature Coil, or Coils. The insulated wire wound around 
the core of the armature of an electric current generator or motor. 


Armature Core. The central mass of iron on which the insu- 
lated wire, to be rotated in the field ofan clectric current generator 
or motor, is wound. (See Dynamo-electric Machine and Aotor, 
Electric.) 


Armature, Cylinder. An armature of the Gramme ring type, 
but longer in the axial direction, so that its core resembles a long 
hollow cylinder, the wire being wound inside and outside as in the 
Gramme ring. "(See Gramme Ring.) 


Armature, Disc. (a) An armature of a dynamo electric machine 
or motor in which the coils are wound so as to be flat and are car- 
ried on the face of a disc forming the core or part of the core of 
the armature. S. P. Thompson treats it as a modificd drum 
armature extended radially, the outer periphery corresponding to 
the back end of the drum. The poles of the ficld arc generally 
placed to face the side or sides of the dise. 


(8) Another type of disc armature has 
arranged around the periphery of a disc. 

Tn disc armatures there is often no iron core, their thinness. ena- 
bling this to be dispensed with 





wire wound on bobbins 
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Fig. +5. or Wixoins Paco's Disc Aawaruve 


Armature, Discoidal Ring. 10 adyoamo an armatate of 
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of section as compured 


io"ks anil deh pe hh wai geocraly male otf Thbon of thin 


band wound to 
pee Ring Armature, 


Armature, Drum. An mrmature for a dynamo or motor, 
sisting of a Ft iy made up of discs insulated 
from each sips pete os imply hy thelr oxid- 
fet with wire lel to the axis where it 


Synonym—Cylindrical Armature. 
Armature Factor. The number of conductors on an armature, 
Counted or enmmerated all around its external periphery. 


Arey yreenen 3 Anarmatere pivotel to the end of one 
of the legs of wo usto be froe to swing and 


fern antiona on the other pole. 





Fig. 2 Husct Anuarunes oy Cuuproor Buscrso Ma 
Armature, Hole. An armatere whose core is perforated to 


secure cooling. 


Armature, Fameemetty An armature wound for high electro-m0- 
tive force. A term little used nt the present time, — 


‘Armature Interference. A limit to the ampere turns por 
Biissible on 2 given armature is found in the increase of coon 
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meting effect q. v.. the increased load necesitated, ant 
growth ye chem: vetizi Wer. such cfSe 
fre sotnetites expresaed ns aninntiare interference, 

Armature, Load of, The circumfiux, q. v., of the armature, or 


thbem pee trae ofthe maine, | The 1 mairfmum load whlch est 
cari an armature without 5] cing is dis lv proportional! 
the mdial depth of core and ‘tp the length of the gap, and i 
versely proportional to the breadth of the polar span. . 


Armature, Multipolar. An urmature in which a number of 
Rolge,erester than two is determined by the field. A mu 
ield fs employed for its produ: " 


Armature, Newtral. An armature of a magnet of telegen| 
relay which is not polarized or magnetized, 
Synonym—Nou-polarized Armature—Neutral Relay Armature. 


Armature of Influence Machine. Picces of pasted on 
Tic flationasy lata of ax electric machine of the Eales types om 


Armature of Leyden Jar or Static Condenser. The inner 
and onter tin-foil coatings of a Leyden jar or other candenser. 


Armature, Open Coil. An armature ofa dynamo or avotor om 
which the coils are not joined in one closed circuit, but have thelr 


Fig.y. Ores Cou Ring Anmarve, 


enils or someof them scparated, and connected cack to its own com 
quutator bar or cach sct to their own bar. 
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the section of the commutator MW’, WV, designate the 
brushes, 1, the vertical spindle carrying the armature 
, the CommMutator sections, 
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Armature, Unipolar. An armature of a unipolar dyname 
(See Dynamo Unipolar.) 


Armor of Cable. The metal covering, often of heavy wire, sar 
rounding a telegraph or electric cable subjected to severe usage, ae 
in eubmarine cables. 


Synonym—Arswmuture of Cable. 


Arm, Rocker. An arm extending from a rocker of adynamo or 
motor, to witich arm one of the brashes is attached. (See Hoek 
or.) Ordinarily there are two arms, one for each brush, 


Articulate Speech. Speech involving the sounds of words. Tk 
isa definition which has acquired importance in the Bell telephone 
litigations, one contention, concerning the Bell telephane pelea 
holding that the patentee did not intend his telephone to transit 
articulations, but only sound and music. 

Astatic. adj. Having no magnetic directive tendency due to 
the earth's magnetism. Examples are get under  Astatic 
Needle; Circmit, Astatic; and Galvanometer Astatic. 


eth they 
“ practice this 
is very rarely the case. A result 
ant axis is generally to be found 
which may even be at right angles 
to the long axis of the ‘agmets, 
causing them to point 
Fig. 37. Nows's Pain, west. Such a Pape: needle 


requires very little force to turn it 
one way of the otter. If one of the needles is placed within a coll 
Of insulated wire a feeble current will act almost os strongly to 
deflect the syster as if the other was absent, and the deflection 
will only be resisted by the slight 
pair of necdics This is the basis 
asiatic galvanometer, Sometimes 
directions and connected {x series, or 0: 
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utea it to a contact effect between air and water vapor, Solmeke 
to friction of water vesicles against ice particles in the upper 
atmosphere, he first showing that the two may coexist. The camse 
of the enormous increase of potential producing lightning ip attrib: 
uted to the decreased capacity duc to the change of water from 
clond vesicles to drops, thus diminishing the clectrostatic capacity 
ofthe water in question. (See Lightning.) 


Atom. The ultimate particle or division of an elementary eub- 
stance ; the smallest part that can exist in combination, and one 
which cannot existalone. An elementary substance is comy 
ofmoleculesjust ns truly as a compound one, but the atoms i the 
molecule of an elementary substance are all precisely alike. Hence 
atoms are the unitsofcheinistry, they have todo with combinations, 
but the physical unit, the smallest purticle of matter that can have 
un independent existence, is the molecule. The two are often con- 
founded, especially by writers of a few years ago, so thas by ** tam." 
the molecule is oflen meant. There is nothing to be said of their 
sive or mass, All such calculations refer to the molecule, q. ¥., 
often spoken of and called the atom. 


Atomic Attraction. The attraction of atoms for each other, in 
virtue of which they combine into molecules; chemical affinity, 
q. ¥., treats principally of this, although molecular attraction also 
playa part in it. 

Atomic Heat. The product of the atonic weight of a substance 
by itsspecific beat. This duct is approximately the same, 6. 4; 
this approximation is so close that it is of use in determining the 


valency and atomic weights of substances. The atomic weight oF 
a substance therefore 1 ents the approximate numiber of gram 
calories required to raise one gram-utom, q. v., of such substance 
Brough 1° C. (1. 8° F.) 


Atomicity. ‘The quantivalence or valency of the atome; the 
nunsber of combination bonds, or bonds of Y, possessed by the 
atoms of any substance. Thus two atoms of hydrogen combine 
with one atom of oxygen, and three of oxy ih one of salplieir, 
forming saturated c ig hydrogen as of 
single atomici of double atomicity ora dyad, 
and sulphur is of six The clements are 
thus classified into seven r 

1, Monads or Univalent clement 

2, Dyads or Bivalent 

3, Triads or Trivalent 

i, Tetrads or Quadsi 

§, Pentads or Quin 

©, Hexadls or Sexi : 

7, Heptads or Septivalent “Chromium, 
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‘The same element often possesses several atomicities. Barium 
is generally a dyad, sometimes a tetrad; nitrogen acts as a monad, 
‘riad, tetrad and pentad. ‘The familiar electrolysis of water, 
giving two volumes of hydrogen to one of oxygen, is one of the 
illustrations of the theory indicating that two atoms of hydrogen are 
combined with one of oxygen. 


Atomic Weight. The number expressing the relative weight 
of the atom of any substance, that of hydrogen being qeacnally 
taken as unity. This is the universal system, although any other 
element might be taken as the basis of the system. The whole 
theory of atomic weights is based on the indivisibility of the atom 
and on the theory of afomicily, q. v. (See Equivalents.) 


Attraction. The tendency to approach and adhere or cohere, 
shown by all forms of matter. It includes gravitation, cohesion, 
adhesion, chemical affinity and other forms, and is opposed by 
repulsion, and is sometimes overcome by it, although it may be 
assumed to be always present. See the different kinds of attractions 
under their titles: Atomic Altraction ; Electro-magnetic Altrac~ 
tion and Repulsion; Electro Static Attraction and Repulsion ; 
Electro-dynamic Attraction and Repulsion ; Magnetic Attraction 
and Repulsion ; Molar Attraction. 


Audiometer. An apparatus for obtaining a balance of induction 
from two coils acting upon a third. The third is placed between 
the other two and is free to move towards either. A scale is pro- 
vided to show the extent of its movement. A varying or interrupted 
current being passed through the two outer coils, the prepon- 
derat current will produce the most induction if the central coil 
is eq it. It can always be moved to such a point that there 
will be no inductive effect, one counteracting the other. Thus its 
position measures the relative induction. A telephone is in cir- 
cuit with the intermediate coil and is used to determine when its 
position is such that no current is induced in it. It is sometimes 
.used as a direct test of hearing. (See Hughes’ Induction Balance.) 
Synonym—Acoutomceter. 


Aura, Electrical. ‘The blast of air produced at highly electrified 
points. 

Aurora. A luminous display seen in the nothern heavens in 
the northern hemisphere, when it is the 1urora Borealis, and scen 
in the southern heavens in the southern hemisphere, where it iscalled 
Aurora Australis, or indifferently for either, the Aurora Polaris. 
It takesthe form of pale luminous bands, rays and curtains varying 
incolor. Near the poles they are very numicrous. A French com- 
mission observed 150 auroras in 200 days. Their height is vari- 
ously estimated at from go to 460 miles; they are most frequent 
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at the equigoxes and least so at the solstices. There is a secular 
variation also, they attain a maximum of occurrence every 11 years 
together with sun spots, with a minimum 5 or 6 years after the 
maximum. There is also a period of 60 , coincident with 
disturbances in the carth’s magnetism. Various attempts Baye 
been made to account for them. ‘They have a constant 

of arc with reference to the magnetic meridian (q. v.) and act spon 
the magnetic needle ; in high latitudes eee telegraph circuits 
violently. ‘There is a strong probability that they represent elec- 
tric currents or discharges. De la Rive considers them due to elem 
trie discharges between the earth and atmosphere, which electricitios 
are separated C4 the action ofthe sun in equatorial regions. Ac 
cording to Balfour Stewart, auroras and arene (q. 5 

be regarded as secondary currents due to small but rapid changes ity 
the earth's magnetism. The subject is very obscure. Stewart 
‘treats the eurth as representing the maguetic core of an induction 
coil, the lower air is the dic ic, and the upper 

therefore conducting atmosphere is the secondary coil. Thismakes 
the aurora a phenomenon of induced currents. “Then the sum may 
be regarded as the instigator of the primary changes in the eartit’ 
lines of force representing the primary of an induction coil. 


Abbreviation for 


‘The electric axis of a pyrocloctric crystal, such 
necting the points of greatest 


Axis of Abscissas. | tilinear, or right 
co-ordinates, the horizontal axis. | onntinaes Va aos 

Synonym—Axis of 

Axis of Ordinates. ystem of rectilinear right angle ¢o-or- 
dinates, the vertical axis. (See Co-ordinates.) 

Synonym —Axin of V. 

Azimuth. ‘The angle between the plane of the meridian and the 
plane of as azimuth circle, a 

Azimuth Circle. A great circle, whose pla: 
zenith or point of the heavens dircetly overhead ; any 
whose plane the vertical at the poiat of obser included. 

Each celestial body has or determines an azimuth circle. 
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Balance, Ampere. A class of electrical mexsuring instraments 
ue to Sir Witham Thomson may be grouped under this head. 

‘The instrument is a true balance or scales such as used for’ 

. It is supported by a torsional wire support in place of 
At cach end it carries @ circle of wire through which the 
current to be tested is passed. The torsional wire su enables: 
the current to be carried to these wire rings. Aboyeand below each 
of these rings are two similar rings, also connected #0 as to receive 
the current. They are so connected that the current shall go 
through them in opposite scnscs. When a current pases, 
fore, one of these rings repels and ono attracts the balanced: 

The extent of this action measures the intensity of the curren! 
Adliding weight moving along « gradisted scale on tae 
is used to bring the balance beam into equilibrium when the current 
is passing. The degree of displacemcat of this weight gives the 
strength of the current in amperes. 

‘These balances are made for different currents. Thus there is @ 
centi-ampere balance, deka-ampere balance and others, as well es 
an ampere balance. 

Balata. A gum used as an insulating material. It is the 
sated juice of a sapotaccous tree, the bullet tree, Mimusops globosd, 
of tropical America, from the Antilles to Guiana. It is intermedinge 
in character between caoutchouc and gutta percha. It is superior 

tia percha in some respects, being very slightly acted on by 
ike 

Synonym—Chicle. 

B. &S,W.G. Abbreviation for Brown & Sharpe Wire Gangey 
the regular American Wire Gauge. (See Wire Gauge, American.) 

Barad. An absolte or fundamental unit of presmure, equal to, 
one dyne per square centimeter. 

Barometer. 1 s for mensuring t 

in the mere 


ope 
Tie colunmn falls to a he 7 to the pressure of the 
atmosphere from 30 to 31 inch he sca leyel. The "standard 
barometer” is a height of the mercury or of the ‘* barometric cole 
umn " of go inches or 760 centimeters, measured from the surface 
of the mereury in the 5 

The column of mercury is termed the barometric column, Abowe 
it in the tube is the Torricellian vacuum. 

Bars of Commutators. The metal segments of a commutator 
ofndynamoor motor. They are made of bars of copper, beast or 
bronze insulated from one another. (See Commutator.) 

Spmonyms—Segments, Commutator Segments, Commutater Bam, 
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they are fastened to the wall, grooves inward, or else grooves ont 

ward, with the wires lying in the grooves and covered wititia 

covering strip. For two wire work each batten contains two grooves, 

for the three wire system it contains three grooves. 
Synonym—Monlding. 


Battery. A combination of parts or elements for the 
tion of electrical action. The term is principally applied 
yoltale batteries, but there are also magnetic batteries, batierics of 
Leyden jars, and other combinations, described in their places 
which come under this category. 

Battery, Acetic Acid, A battery whose active solution or 
exeitant is acetic acid or vinegar. This acid has been used by Pal- 
vermacher in his medical batter a substance 
every household in the form of vinegar. It is now but little used. 


Battery, Alum. A battery using as excitant a solution of alum 


‘This battery has ation for electric clocks, but ony 
to a Hnnited extent. 


Fig. 9% Baczoon ox 
Battery, Aluminum. A batter, 


negative plate and aluminum suly c 
like the gravity battery. Its clectro-motive for: 
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lent chromic acid depolarizing mixture is now universally mscd 
‘The excitant is a dilute solution of walphuric acid. Originally 
the carbon was made cylindrical in shape and surrounded the 
porous cups, in which the zinc wns placed, ‘This disposition a 
now generally reversed. ‘The electro-motive force ix 1.9 vols 
‘The depolarizing solution is placed in the compartment with tie 
carbon. ‘The excitant surrounds the zinc. 


Battery, Cadmium. A battery in which cadmium is the 
tive plate, sulphate of cadesinm solution the exeitant and depal: 
ariter, and zinc the positive plate. Electro-motiveforce, 0.31 voltor 
about one third of a Daniell ccil. it 2s mounted like @ gravity 
battery. 


Battery, Callan. A modification of Grove's battery. Platiniaed 
lead is used for the uegutive plate, and as a depolarizer a mixture 
of 4 parts concentrated sulphuric acid, 2 parts of altric acid, and 2 
parts of 2 saturated solution of potassium nitrate. (Seo Aatteny, 
Groves.) 


Fig. 4a Casacto’s Darraxr 


Battery, Carré’s. A Daniell battery for whose porous cup a 
yesel or ppeeies of sack made of parchment paper is substituted, 
The battery has been used for electric light, and has Ween ran for 
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the top with a bar, , c, and with veascls of acidulated water, 6,63 
electrodes. The great point in setting itup is to be sure that) 
acid rang from one disc of flannel to the next over the outside 
the plates, a8 this would create 4 shortelrenit. The plates arebet 
compound, being made up of a zinc and a copper soldered 
together. They may, however, be separate, and merely laid one oe 
the other, In such case great care must be taken to admit noace 
between them. ‘) 

Volta’s pile is no longer used, except occasionally, ‘Trouve® 
blotting paper battery (seo Battery, Trowsé's) ia a relic of it, and 
the same i8 to be said for Zambani's dry pile. 

It mpidly polarixes, the flannel retains but little acid, so thatit® 
soon spent, and itis yory troublesome to set up. Great care 

the efoth discs thoroughly saturated, and wrang 
squeezing out of the ackl, 


Battery, D’Arsonyal A battery of the Bunsen type, differ 
ing therefrom in the solutions. As excitant in which theaie 
electrode is immersed, lowing solution is used 

Water, 20 volumes ; Sulphuric Acid (purified by shaking wih® 
litle olf i 1}, 1 volume; hydrochloric acid, £ volume 

As polarizer in whi carbon is immersed the following i= 
used 

Nitric acid, 1 : acid, 1 volume ; water achlt 
ulated with 1-20t 2 volumes. 

vith zine positive and silver neg 
silver chloride; the exeliast 


cesnmon salt or ammoniam chloride, The 
forms of construction. 
The right hand portion of the ext, 
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Ce recy of of gp battery in which 


mass, such 2s steer oe HOG creas 
Sa pete erean aka ipaivet end lave 
gh zactenin eye gets is sometimes ‘spades 


Battery, Element of. A term applied sometimes toa sing! 
plate, sometinses to the pair of plates, positive and negative, of t 
‘single couple. 


Battery, Faradic. A torm applied, 
to apparatus for Sana aRaiscerts cae bem 
feeseacs Codd. wits battery, ‘of & magneto-generator worked by 


ery correctly however, 


Tec mercary fe 
A 
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Battery, Hydrochloric Acid. A battery ia which by 
acid is used a% the excitant. Many attempts have been’ mafe ty 
use this acid in batteries, but the volatile nature of the acid eats 
the production of no much oder with corrosive fumes that it fas 
mever com to Use. 


Battery, Lead Chloride, A battery of the lead sulphate type 
in which lead chloride is the dspolarizer. It has had no extended 
nse. 


Battery, Lead Sulphate. A battery similar to Marié Davy) 
battery orthe gravity battery, but using lead sulphate as i 

and exeitant. Lead, copper or tin é8 the material of the negative 
plate. Becquerel used the lead gulphate asa solid cylindrical tas 
surrounding a lead rod 1-5 to inch in diameter. One part ofeom 
monsaltmay be mixed with 5 parts of the lead sulphate, The cleo 
tro-mative force is about 0. § volt. The resistance is very High. 


, 
Battery, Leclanche. An open circuit battery with porous cup 
In the outer jar is a zinc rod; a carbon plate is placed in the 
cup. The latter is packed with a mixture of clean por mane 
ganese binoxide ax depolarizer, and graphite in equal volumes, A 
strong solution of ammonium chloride (sal ammoniac) 18 placed ia 
the outer far. It {s only used on open circuit work. Its electro 
motive force is 1.48 volts, when not polarized. 

The d to be about the following : 
2NH,Cl-+2Mn 0, + %n = ZnCl, +2NH, +H, 0+, 0) 


The battery rapidly r circuit, but quickly reew- 
perates. There is another form of this battery, termed the agglom> 
crate battery. (See Battery, Leclauch’ Agglomerale.) 


Rattery, Leclanché Agglomerate. A form of the Leclancht 
in which the porous jar issuppressed. Cakes made of a mixture a! 
carbon, 52 parts ; munese parts ; scum Inc, 5 partes 
potassium bisulphat on oo atmospheres, at & 
temperature of 100° R, re fi y India rubber bands 
or otherwise aguinst the e constitute the dey 
ier. Various shapes are give: 
agglomerates. 

Battery, Local. A battery 


Local). The current is gov 


Battery, Main. ‘The battery v | operating the main line. 
It is usually applied to telegraj function is then to supply 
current for working relays, whict ctuate the local cireults. 

Main and local circuits and battes 
amatic block system of railroad six 
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Pig. at Lecunecicé Barrer, 
Battery, Marié Davy's. A two fluid porous cup ba’ 
beiilc Gastion cgatie plate, rine postive plate, aad. scr 
salt, as de: d 


dks, in very 
It is al 


To using cells in series the level of liquit f al 
Stine, otherwise the cell its which it is lowest will become 


exhauited. z 
Modifications of this battery on the lines of the grav’ 
have been constructed. 

Synonym —Suiphate of Mercury Battery, 


ith’s. A battery of the Bunsen type, with 
ive plate. The iron takes the passive form and is 


A term applied very indiscriminately to 
‘and to mi¢dical induction coils, orto any 
y, static or current, for medical application. 
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Battery, Meidinger’s, A variety of Daniell call of the graviig 
type. The plates are cylindrical. The zine plate lies against 
Upper wallsof the vessel, The copper plate of smaller déatteter rest 
‘on the bottom. A large tube, with ai aperture int its bottort, iss 

rted in the centre and is charged with copper sulphate 
The cup is filled with a dilute solution of Epsom salts (magaesiam 
sulpbate) oF with diluic sulphuric acid. 


Battery Mud. A depositof mud-tike character which forms ie 
gravity batteries and which consists of metallic copper prociphated 
by the zinc. It indicates wasteful action. 


Battery, Multiple-connected. A battery connected in aoe 
all the Positive plates being connected to one electrode, and 
the negative to another. 


Battery, Nitric Acid. A battery in which nitric acid & ated 
ms the excitant. Owing to its cost and volatility this acid has bee 
but little tised im batteries, other than ax adepolarizer, in Grow 
battery (see Battery, Grove's) it has been thus used. 


Battery of Dyn A number of dynamos may be 
tosupply the same circuit. They are then sometimes termed st 
above, a Dynamo Battery. They may be arranged in series ori 
parallel or otherwise combined. 


produce the quantity effectef® 
single large Leyd ‘of small ones they ere 
connected in nt Ta such case she inne 
” nnctors, andthe 


outings ar 
In a box of dee face i is lined with: tin! 

az outside connect! . The cascade, q % 
arrangement is not s0 i f tery. 


Battery, 0; cuit. A ba pted for use in open cht 
cuit work. Its mai remen all not run cowie 
exhaust itself when lef en it eclanché battery $% 
ery extensively used for this worl is typical of thato® 
inost open circuit bai tt iswi tion 62 open elreuit 
Tt is very quick! exhausted on ct t, but reeuperates OF 
depolarizes quite soon when on open c Tt is always im Comm 
ditson fora momentary 


Battery, Oxide of Coone es ywith zinc poaliga and 
iron negative clec xcitant i 4oper cent. slit 
tion of sodium hi aor caustic potasiy= 

acs is copp copper is gradually 
reduced to the metallic state. nt is often the com= 
taining vessel. ‘The battery is practically inactive oa open circuit 
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varies from .75 to .90 volt. ‘To prevent the 
mint Carbonate the cell should be 


Peroxide of Lead, A battery in which peroxide of 
thedepolsrizcr. Itis a sort of predecessor 


Carbon, A ots of Smee’s bat- 
ization reduces its electro-motive force one-lalf, 


battery whose plates are mounted so as to 
cups or cells, when the hattery is to be 


generally used with sulphuric 
wlation and aimalgnmated zine end carbon 


depolari 
acid or bichicceate 


in which the corre: 


popen cirenit work. (See Aint/ 
erystals formed in these batteries hav: 
to cousist of ammonium zinc chloride, 3 
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Battery, Sand. A battery whose cells are with seal 
saturated with dilute acid, Te prevents spilling a leis 
practically obsolete. 


Battery, Secondary. A voltnic battery whose positive sal 
nogative electrodes arc formed or deposited by a current froma 
separate source of electricity by electrolysis, On discomnection the 
battery ia ready to yicld a current, in, the reverse direction of Mutot 


the charging current. Th 
lead binoxide and o 


lute sulpt 
action consists first in the 
gen set free by the reaction, b 
oes to the otk plate, reduces the lead bir 
The sulphuric acid then attacks th: le 
into sulphates, 
The charging process consi 

direction through the buttery. 

in sertes, po that each one ¢ 
current. An electrolytic decomposition takes p 
phate on one plate is reduced to metallic and that on the 
other piste is oxidized to lead binoxide. It is then rendy for we: 
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we of 
a a ag tty ee 


Haced close together 
ce : ss in 
buedre sure scustiaios pica e Comctines, the mgt ameal 


the plates are insects, the positive and negative oues 

‘ting, aud each, ‘containing a number of 
fosccare a good quantity of active matcrial, are some- 
{fi omted, ‘the perforations are filled with oxide of lead. 
Bires a good depth: of material for the ing current to 


© 

3, sad avoids the necessity for a tedious “forming,” q. v. 

Tee clectro-motive force of such a battery per cell i42 volts. Its 

Kine may only be one of two-hundredths of an ohm. An 

FcuTeat of many umiperes can be suppl by it, but to avokd 
eT he maximum is taken 


5 i af otive force, the ex 
(Share it, Se ee ee ive Je exces 





—— 


| Fig. we Stswese! asp Havexe’s Parsn Pour Bareene 


lin a 
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Battery, Secondary, Plante's. Planté’s battery it 
one of the earlier fornis of storage battery, but has had mach sa 
cess, ‘Two lead plates, large in area aud close but 


touching, are "* formed,’ by exposure to an electrolyzi 
clectrieity in one direction, while they are immersed | ia dilate oa 
oe acid. This converts the surface of one plate into bitexide 


he cell isthen allowed to discharge itself almost completely, whes 
the charging current isagain turned on, This process la repeats 
over and over again, until the surfaces of the plates are consider 
ably attacked, plate, however, being maintained in a state of 
oxidation, After a few days of this operation a period of reat i 
allowed between the reversals, which sets up a local action on the 
oxidized plate, between the metallic lead of the plate, and its coat 
ing of binoxide. This causes the lead to be attacked, under the 
influence of the local couple, and sulphate of lead is formed, whieh, 
ultimately, by the charging current is converted into pee 
These operations produce an exceedingly good battery. The proc 
ss described is termed forming. 

‘The plates separated by strips of insulating material are generally 
wound into a double sj fe 


Battery men ke's, A Daniell battery of peewl- 
iar shape. C, is at the bottom of the glass jar, a. 
The inner ja 
paper pulp, wh 


A form of Daniell battery, 
les are shallow wooden trays: 


support it in a horix 
copper. One tray i« pl 

the upper tray rest! 

zine plate whic 

top of the flat 

assured without wires: 

charged like « grav 

of the zine sulphate sol 

between J.10and 1.30. The 

kept closed to preveut depesition of metallic 
copper on the zinc. The entire disposition 
of the battery is designed to reduce resistane> 


Battery, Skrivanow. A pocket battery 
of the De la Ruc type, with a solution of 75 Fig. 4). Sweats Bavewes 
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siderable thickness of blotting 
‘The upper half of the thickness of the blotting paper ia seturited 
with a solution of zine sulphate, on which the zine plate 


Battery, Tyer’s. tification, as regards the positive ele 
ment, of Smece’s battery The bottom of the’ battery Se 


a 


Da Mee gil 





contains a quantity of mercary in which pieces of xiue are 
and this constitutes the positive clement. A bal\of muc pecs | 
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Battery, Varley’s. A Daniell bat of the Siemens’ and 
Halske’s type (soe Baltery, Siemens’ and Halske's), in which sine 
oxide is substituted for the paper pulp of the other battery. It 
has been very little used, 


Battery, Volta's. ‘The original acid batter Ithasa phat 
slectrode of oe a Seeiee electrode of E Mobis the excitant 
sulphuric acid di luted with sixteen times its volume of water, ft 
rapidly polerises, and is very little used, 


Battery, Voltaic or Galvanic. An apparatus for converting 
sseaetcal chess ‘directly Inte electric eons This is ns brow 
definition as can well be given, The general conce of & 
battery includes the action of clectrolysis, a solution its the battery 
acting upon one of two conducting electrodes intmersed im ee 
fluid, which dissolves one of them only, or one more than 
other. ‘The best way to obtain a fundamental idea of a bat 
to start with the simplest. Dilute sulphuric acid dissolves st 
purezine norcopper. But it has a far stronger affinity for the first 
named metal. If now we immerse in dilute acid two plates, one of 
pure zine, and one o! action will be discernible. Rutif the 
plates are brough! 
of hydrogen gas will 
sive willdissotve. By appl 
be Bee ese” a 

‘ite elect 
Thia recom 


ery the sa aoe plates must be con 
his connection need not be 
ne hich touches botlt a ‘will bring 
about the actio t will pass throng) 

The ewsiest icture the action of a battery i to ncceps the 
doctrine of ot the molecules of water 
are palled sp jecules. go to the copper, the 

le 


oxygen m0! one, leaving its contact 
with the other, o fF chi ypposite | ee This 
7 of charge and its 


zation. Its own aifisit; 


‘A depolarizer 
for this reason. As such de) 
in miost battericsit is usual to surrowni 
is possible, with the depolarizcr. * 
zinc is termed the excitant or exciting: 

‘To this concrete notion of a vel ry, the different modifi 
‘cations described here may be referred. Zinc, it will be seen, forma 
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pei Wollaston. The original ph ps ae 
uted to Wollaston. He alsoinvented the bat baliery koa = 


Ete Oe ais ae rare orks Heath. u 
a thin sheet per CF 0, 0%, 


Petia. Diths sciotiice sctd is eel ee eee 


B. A. U. Abbreviation for British Association unit, ¢ 
generally to the B. A. unit of resistance, 


B. A, Unit of Resistance. ‘The original ohm used under 


can aa B. jee ee 
in it esistance — . Legal Ohzw. 
* 98451 x 10°C. G. S, units. 


B.E. adj. British Ragincering, a qualification of « set of us 
the B. B. units, having for base the foot and pound. The tert 
bat little used. 


Beaumé Mydrometer. A nydrometer graduated on the follow 
ing principle: 

The zero aro polnt corresponds to the specific gravity of water fot 
Aiquids ‘thas nt, ,A cain of 3 Lote fea 
parts nicl itn ic gravity to 45) a 
that and zero Sa degrees are laid out. The degrees ate 
carried down below this point. 

‘The zero points for liquids lighter than water correspond to the 

ic gravity of a watntlon of Jo parts of salt in 99 Pi sees ‘sa pars of matet, 
specific gravity of wat s taken as ro" B. 
which are Continued up the scale. 


Becquerel’s Laws of Thermoclectricity. ‘These are sitet 


under the heads, Law of Intermediate Mctals and Law of Successa ¥© 
‘Temperatures, q. v. 


Bed Piece. In a dynamoor motor the frame ing it, incl 
steel the standards in which the armature shi sak is journaled 
often the yoke or even entire field magnet core. 


Bell, Automatic Electric, A bell rings nslong asthe ciecus® 
ig clesed, having a circuit ker openited by itsown motion. (S@ 
Bell, Electric.) | 


Syronyme—Trombling Bell 


Bell, Call. A. bell operated by. elec 
Sitention, as to a telephone or telegraphic 
Lilvdric, 
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Voan. 3. device or the 
sha Sere ae attention of any 
is bell, eh 
= predoees whose japper and general 
Wound. An electric bell, whose magnet ia 
ee mee atin. on 
A rall; 
Reuea set epcling as pcan Phe 





Pig sy. Avromaric Remcraic Rete. 


att ‘att armature which is attached to the vibrating or pivoted 
the bell. ft may be worked by a distant switch of presa- 


a = 
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button, q. v., ringing once for each movement of thedistantswitelt, 
ete., or it may be of the orbraetingr bell type as shown im the evi 
When the current is turned on in this case it attracts the armatare 
As this moves towards the poles of the maguet it breaks the efreait 
by drawing the conlact spring, q. ¥., away from the comlact point, 
.¥. This opens the circuit, to whose continuity the contact of 
eve two parts is ewcotial The hamnter, however, by its momen: 
tum strikes the bell and at once springs back. This again makes 
the contact and the hammer is reattracted, This action contin: 
as long as the circuit is closed at any distant point to which 
be carried. The ordinary vibrating bell is a typical aut 
circuit breaker, q. v., this type keeping up the ringing as long 
the circuit is closed. Other bells have no electric comtact 
ly ring once every time the circuit is closed. Others worked 
by an alternating current ring once for cach change of direetion of 
current. 
Bell, Electro.mechanical. A bell which has its striking tain 
operated by a spring or descending weight, and which train 1s 
thrown into action by the release of adetent or equivalent action 


hy the closing of an electric circuit. It rings for any given time 
alter being started. 


Bell, Indicating. A bell which by dropshutter or other indica: 
tor codnected in circuit with it, indicates its number or other deal: 
nation of its call. 


Bell, Magneto. An clectric bell operated by. the altemating 
it 


current from a magucto gencrator. It has a polarized armature 
and nocirenit breaker. The urtnature is attracted first in one direc 
tion and then in the other, as the current alternates and reverses 
the polarity of the electromagnet. 
yy a relay circuit, 
In polarized relay the adjustinent of the tongue 10 lie 
normally against one ar the other contact. (See Kelay, Polarazed.) 


Fig. sh Resasrance: Corrs Srowma Burvnn Wynn, 
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or two lamps arranged to light the card, while showing as lille 
light ax pomible outside. 


Bloscopy, Electric. The diagnosis of life and death by ie 
action of the animal system when sutijected to an clectric caret 
or electrification. 


Bismuth. A metal, one of the clements, stomic weight, 0) 
eqnivalent, 70; valency, 3; specific gravity, ¢.9. Tti¢a eomducte 
of electricity 

Relative Resistance, compressed, (silyer=1) 87.05 
Specific Reaistane 131-2 microkuns 
Resistance of a wire 
a) 1 foot Jong, weighing x grain, 18.45 chiens 
6) x foot long, r-1000 inch thick, 3 
c) K meter long, weighing t gram, " 
(d) x meter Jong, 1 millimeter thick, 
Resiatance of a r-inch cube 
Electro chemical equivalent, 
Hydrogen .o105) 

(See Thermo-electric Series.) 


Figs. ©. 6 1 ants Pracriowan Bum 
Fos A: nr ‘i Exrvontva EURcrmie 
Deronarons, 
Bi-telephone. A pair of tclephonesarranped with a curved com 
necting arm or s; so that they can be simultancously applied 
to beth cara. They are eelfretaining, staying in position wi 
the nse of the Lands. 
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held at high relative potent A metallic point, placed on the 
ime conductor of an clectric friction or influence 

comes highly electrified, and the air becoming excited is 
and acts pon the candic flame. If the candle is placed om the 
conductor and a point held towards it the repulsion i still away 
from the point. 

Blow-pipe, Electric Arc. A name sometimes given to device: 
for using the voltaic are to produce local heating effects. The 
directive action of the magnet may be nsed to force out theatre 
like a blow-pipe flame, or a blast of air may be directly applied fot 
thie same purpose. é 

Blue-stone. A tmde name for crystallized copper sulptaio, 
uused in Danicl!'s and gravity batteries. 

Boat, Electric. A boat propelled by electricity. The deo 
tricity drives a motor which actuates a screw propeller. “The car 
reat is generally supplied by a storage battery. When mstd o& 
rivers charging stations are established at proper places, Whea 
the boat is ised asa tender or launch for « steam ship, such as # 
war-veasel, the battery is charged by a plant on board the shy 
From their noiseleances clectric boats are peculiarly available 
nocturnal torpedo operations, and the universal equipment of 
modern warships with clectric lightning and powes ane makes: 
their use possible ut all points. This type is often termed an elec 
tric launch, and most or all electric bouts fall under this category, 

Bobbins. i 
lated wire. 


large compared to the 
filled. It is most accurately 
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Body Protector. A metallic short circuit connected with the 
wrists and lower legs of the human body, so that if by accidiess 
anact is grounded by the hands and body of the works 
wearing it, most of the cu: will pass through the wire com 
ductors, thus avoiding the vital organs of the body. 

Boiler Feed, Electric. An apparatus by which an electlc eam 
rent actiig on an clectro-maguct, or other equivalent device, 
opens the wuter supply when the water Ievel in a boiler sinks too 
low, and cuts off the water supply as the water level risex. 

Bolling. 1s secondary batteries the escape of hydrogen mul 
oxygen yas when the battery is charged. c bubbling of the 

Seupiag gases produces the effect of boiling. 
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%., unitof momentum ; 9 grat mov- 
ot we rate of one. centimeter per second ; A + granirkine (see 
Pie 


for detecting aly amounts of 

eat, 30 called). A coil suspended by a 

be free to rotate under the effectof force 

‘eal wires, insulated from each 

parallel currents sent through them 

direction rappers sock . ‘This coil is hung in a 
field produced by a large coil surrounding 

& current passes the suspended coil no effect 


‘wound portions counteract each 


s 

ace the of platinum is peniud tescontoctiy is aifected 

anil its half of the coil ave res Jess current than the other half. 
tte balance and 


the coil swings through «small an 
sensitive, so that an. 


a whose 
;3 millimeter wide (.02 inches), .ooy millimcter 
(coi inch) thick, and felded on themselves ry tins 


Ltt ead tings 17 x12 millimeters (.68 x 
yanomicter. 


ippliedl to the grating affects eae ‘gale 
Syrouyn—Thermic Balance. 


Boreal Pole. The south pointing pole of the ma 
Austral Pole.) 2 
ion for the English 
snit of It is formed of th 
“Board of Tmde."" (: es Unit, Board of Trade 


meee te eat, the battery wire, say from the zine plate, 
at 9}, thorey reaching J, its tracconnecting point. “To 
Ea tata dhatpnivacomseter civic or lead is attaches, Whereby 
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reaching #, its tue connecting point, To C are connected the 
other end from the galvauometer and oae cad of the tnksows 


Pig. 6s. Tor oF Box Bisex. 


resistance. ‘The other end of the unknown resistance, and the 
other end of the battery wire, his case from the carbon plats, 
connect to J. At infinity plu, as tt is called. Whem out 
it breaks the circuit. 


Tn use after the connecti: made the key is depressed ani 
the g or The resistance i& changed until ni 
action of the -is produced by closing the ciremit when 
the ratio of 


Boxing the C < ing the thirty-two points of the 
compass int order, und in se any point called out at rane 
dom. There ar i 


two given points b 
may bo required to stato the 


Brake, Electro-magnetic. A brake to stop a wheel frost 
rotating. It co: nes a ring, whick 

electro-magnetic attraction is drawn against the rotating: wheel 
thus preventing it from turning, or tending to bring it to reste (See 
Aintro-magnes, Annular.) 
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of brass is used. The operation must be constantly waieied: 
Tho deposition of both metala gore on simnitaneously, eo thik © 
virtual alloy isdeposited. By changing the depth of immersion of 
the anode the color of the deposit is varied. 
Asa formula for a brawing bath the following are typical. They 
are expressed in parts by weight. 
(@) For iron and steel. 
1. 
Sodium Bisul phate, 
Potassium Cyanide, 
Sodium Carbonate, 
Water, 
Ih 
Copper Acetate, 
Zinc Chloride, 
Water, 
Add the second solution to the first, 


(8) Yor zine. 
1. 

Sodium Bisniphate, 700 

Potassium Cyanide, 70 per cent., 1,000 

20,000 


ase 
350 
400 


5,000 


produce a greenish celor; 

current gives a red color; 4 
strong carrent lighte The battery power cart be 
altered, a larger or smaller can be nsed, ora copper or zine 
anode can be used to e colar of the deposit. ‘The bath 
may ary from 1,0, ithout harm, 


Break, A point where an clectric conductor is eut, broken, 
or opened by a switch or othor device, or simply by discontinuity 
of the wires. 

Break-down Switch. A» ased in the three-wire 
to provide for the discontinuance of the running of one Of the 
dynamos, 

By connecting the positive and negative bus wires to one terminal 
of the activedynamo, and the neutral bus wire to the other terminal, 
‘one dynamo will eupply the current and the aystem operates like ® 
fwo-wire system, Lut can only be used for hall is wormal capaniig. 








90 STANDARD ELECTRICAL DICTIONARY, 


quickly and of*the desired color. For Rese CREE 
plates. Sodium phosphate must be added from time to time 
the deposit is too light add copper solution, if too dark add Ha 
solution. (W.T. Brant.) 


Brush. In clectric current generators and motors, the pieces of 


1K ot. of the salt to the quart, until the preeipitate i 


pper or other material that bear against the eyli 
‘of the commutator are thustermed. Many different constrachon! 
have been employed. Some have cmployed little wheels or dist 
bearing against dnd rotating”on the surface of the commutator 
A bundle of copper strips is often employed, placed. flatwisé, 
Sometimes the same are used, but are placed cgewise, Wire iti 
bundles, soldered together at their distant ends have been |: 
Carbon brushes, which are simply rods or slabs of carbon, are used 
with much success. 

Synonym —Collecting Brush. 

Brush, Carbon. A brush fora dynamo or motor, which com 

# of a plate or rod of carbon, held inn brush holder and pressed 
against the commutator surface. 

Brushes, Adjustment of. In clectric current generators and 
motors, the brushes which bear upon the commutator when the 
machine is in action need occasional adjustment, This is effected 
by shifting them until sparking between them and the commutator 
is nearly or quite suppressed. 


Pi Bros Houwes. 

Brushes, Lead of. In a dynamo clectric generator, the lead 
ordisplacernent in advance of or beyond the position at right angles 
to the line connecting the poles of the field magnet, which és gives 
the brushes. In a motor the brushes are set back of the right 
angle position, of are given a negative lend. (See Lag.) 
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ool SE eds and by varying the position of th 
regulation is obtained. 


Fig. 7 Tue Brus Reuiavion. 


It isto be distinguished from the pilot brush used for det 
the characteristic of the commutator, although based on the 
general principles. 


Brush, Wire Gauze. A collecting 
dynanto or motor, which brash is owe of wi 
cou pressed into shape. 

Buckling. ‘The bending up and distortion of secondary b 
plates, It is largely duc to over-exhausting the batteries, 
the Ez. M. F. is never allowed to fall below 1.90 volt it 
fiable to occur. 

Bug. Any fault or trouble in the connections or working: 
electric apparatus. 

ond (Trap. A conncetion or arrangement for eyerce 


rs 
said that the terms “bug'’ and ‘bug trap’? o 
meniraplex telegraphy 


Bunsen Disc, In photometry, the Bunsen Dise is a 
ft ted aaa , 


, 


arated with mel 
san untouched central 
If p) in such a position that it receives an equal illamis 
aes side, the apot sralmost Cisappears. 1b used ou the ba 
mieter, (Sce Pholometer, Bar.) 


Spmonpin—Grease Spot. 
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constructed for use on floors to be pressed by the foot. The pees 
principle of their construction is shown, although the oe 
making the contact varica, 

Synonym—Press Button. 


Burning. (a) In o dynamo, the production of shit and 
seapenny, ares between the commutator and brushes, which ans 
produce heat cnough to injure the parts in question. 

(0) In electro-plating, a defect due to too strong = curest i 
proportion to the strength of solution and area of electrodes. This 
gives black or badly-colored deposit. 


Bus Rod, A copper conductor used in electric lighting oF 
power stitions, to receive the current from all the dynaiios 
Sistributing teads are connected to the bus wires. 

In the three-wire system there are three; in the two-wire system 
there are two bus wires, 

The name is undoubtedly derived from “ omnibus.” 

The bus wires may be divided into positive, aegative, and, in the 
three-wire system, neutral bus wires. 

Synonyms—Omnibus Rod, Wire, or Bar—Bus Bar, or Wire. 


Buzzer, Ax clectric alarm orcall produced by a rapid vibration 
of electric mak break mechanism, which is ofter 


hy enclosure in a resonating chamber, resembling # bell, but which 
is not struck or touched by the vibrating parts, Sometimes # 
square wooden box is nsed ao resonator. 

B. W. G. Abbreviation for Birningham Wire Gauge. (See 
Wire Gauge, Birmingham.) 
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C. (a) Abbreviation for Centigrade, as 10° C., meaning 10° Centi- 
le. (See Centigrade Scale.) 

(6) A symbol of current or of current strength. Thus in the 
expression of Ohm's law C = E/R, C indicates current strength or 
intensity, not in any fixed unit, but only in a unit of the same 
order in which E and R are expressed ; E indicating clectro-motive 
force and R resistance. 

Cable. (2) Abbreviation for Cablegram, q. v. 

(8) v. It is also used as a verb, meaning to transmit a message 
by submarine cable. 

(c). An insulated electric conductor, of large diameter. It 
often is ed by armor or metallic sheathing and may be 
designed for use as ai aerial, submarine, subterranean or conduit 
cable. A cable oftens contains a large number of separately insu- 
lated conductors, so as to supply a large number of circuits. 


Cable, Aerial. A cable usually containing a large number of 
separately insulated wires, and itself insulated. It is suspended 
in the air. As its weight is sometimes so great that it could 
not well sustain it, a suspending wire is in such cases carried 
along with it, to which it is suspended by cable hangers, q. v. 


Cable Box. A box for receiving underground cable ends and 
connecting the separate wires of the cable to air-line wires. It is 
often mounted on a pole, which forms thestarting point of the 
air-line portion of the system. 

Cable, Bunched. A cable containing a number of separate and 
individual conductors. In some forms it consists virtually of 
two or more small cables laid tangent to each other and there 
secured. Thus cach in section represents two or more tangent 
circles with the interstice solidly filled with the metal sheathing. 


Cable, Capacity of. The electrostatic capacity of a cable. A 
cable represents ‘a Leyden jar or static condenser. Tlic outer 
sheathing or armor, or even the more or less moist coating, if it 
is unarmored, represents one coating. The wire conductors repre- 
sent the other coating, and the insulator is the dielectric. 

The capacity of a cable interferes with its efficiency as a con- 
ductor of broken or interrupted currents, such as are used in teleg- 
raphy or telephoning. Aseach impulse or momentary current is 
sent into the line, it has to charge the cable to at least a certain 
extent before the effects of the current are perceptible at the other 
end. Then the cable has to discharge itself. All this creates a 
drag or retardation. 

‘The capacity of a cable is used to determine the locality of 
breaks in the continuity of the conductors. The capacity per 
unit of length being accurately known, it is obvious that, if the 
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conductor breaks without disturbance of the iusulator, the 


Cable Core. The conductors of a cable. They are generally 
copper wire. In a telephone cable they may be very mumennis 
aod insulated from cach other. In ocean cables they tiay bel 
group of bare wires twisted or laid together. Sometimes the 
Conductors are arranged for metallic circuits, cach pair being: 
tinguisked by special colored windings. 


Cable, Duplex. A cable containing two wires, cack with separate 
fnsulatiou, so as to be virtually two cables, laid and secured parallel 
and side by side. 


Cable, Flat. A cable, flat in shape, so as to lic closely against a 
wall or ceiling 


ram. A message which has been transmitted or ix to be 


transmitted by a submarine cable. It is sometimes called a cade. 


conduit a capstan F 
to the cable end by the grip. 


Fig. 7). Cance Hawerx, Casum, ano Sus PFig.74 Canta Hawcam, 
vexpixc Wine. Oran. 

Cable Hanger. When n heavy clectric cable is suspended from 
polesit often would be unsafe to trust to its longitudinal strength to, 
support or sustain its own weight unless the poles were very Heat 
together, Ia such cascan auxiliary orsustaining wire rom along: 
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Orelse, in place of acontrolling field, aspring may be msed to. 
{ic needles aiiaced, nad witch frecieto MoM ea eel 
Calibration, Relative, The determination of the law o 
ing the various indications of an instrument, such ns thed 

tions of the needic ofa galvanometer, with the relative o 
the case of a galvyanometer, the of the currents or 
electro-motive forces producing them directly of indireetly. 
call Bell, A bell rut pressing & button or otherwise tog 

the attention of a weedy! Sieaut pian They can be 
into a great variety of types according to thelr uses or comstrod 

Call Button. A push button used for ringing « call bell, 
ing a buzzer, working aa annunciator ee similar purposes. 
(See Push Rution.) 

Synonym—Push Button. 

Calling Drop. In a telephone exchange or 
drop shutter annunciator, which falls to call the 


office 
of Be 


operator, notifying him that the lino connected to such drop is fle 


connected to some other circuit. 


Calorie or Calory. A practical unit of heat, There are twe 
calories, respectively called the great and the small calorie, or the 
kilogram a1 . first is the ity OF eat 


y WY) 
Y “ Wir 
Thon rats 
3 we of tempernture 


Fig. 75. Cavcaneran. weight of the water give the basis for 
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Below cach member of the clamps is a binding serew for the line 
wire terminals. 


AA | 


Fig. 76. JanLocuxorr Cavoun Houpens. Fig. 77. Jasvooexury Casten 


Candle, Jablochkoff. An arc lamp wrihont reqnieelaeee medi 
ism, producing an arc between the ends of parallel 
consists of two parallel roda of carbon, between whicl isang un inca 
ing layer of non-combustible material called the co/omdis 
‘was or: ane aoaly employed for this part ; later, as the fusion of this 
was found to short-circuit the arc, n mixture of two p 

of calcium sulphate and one of barium julphate was use 
carbons are 4 millimeters (.16 inch) thick, and the colombin # 
3 millimeters (.12 inch) wide and two-thirds ns thick. A little 
Slip of carbon is placed | 
sturttheare. Once: 
not be restarted after ignition, except byt Blocing a short condsetar 
across the ends, as at first. The Jablochkoff candle may now be 
‘considered us virtually © in this countzy. In France at owe 
time a great number were in use. 

To keep the carbons of al length an alternating ensent 
must always be used with mi, Special alternating combi 

yor 3 ore a direct current fied 19 


and armature. A coil 
keep the are steady a r ty 
been found unsatisfactory, as causing a shadow. 


Candle Power. The amount of light given by the standant 
candle, Thelegal English and standard Americancatdie Wave 


ee ee 
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black, is termed ebonite ; if yermilion ur other pigment is also? 7% 
to produce a reddish color, it is termed vulcanite. The mast 
gum dissolves more or less completely in naphtha (sp. Er Ei 
benzole, turpentine, chloroform, ether and other similar lig” 
The resistance per centimeter cube of “Hooper's” valeasisl 
India rubber, such as is used in submarine cables is 15,000x 10" 
ohms. The specific inductive capacity of pure India rubberis 
—of vulcanized 2.94 (Schiller). 

Synonyms —India Rubber—Rubber. 


Capacity, Dielectric. The capacity of a dielectric in retaining 
an clectrostatic charge; the same as Specific Inductive Capacity. 
The number expressing it is sometimes called the dielectric cot 
stant. (See Capacity, Specific Inductive.) 


Capacity, Electric, or Electrostatic. The relative capacity f 
a conductor or system to retain a charge of clectricity with the po 
duction of a given difference of potential. The greater the charge 
for agiven change of potential, or the less the change of potentil 
fora given charge the greater the capacity. The measure of its 
capacity is the amount of electricity required to raise the 
to astated amount. The unit of capacity is the farad, q. v. Ele 
tric capacity is comparable to the capacity of a bottle for sir. A 
given amount of air will raise the pressure more or less, and tht 
amount required to raise its pressure a stated amount might be 
taken as the measure of capacity, and would be strictly comparable 
to electrostatic charge and potential change. The capacity, K, 8 
obviously proportional to the quantity, Q, of the charge at a give 
potential, E, and inversely proportional to the potential, , fort 
given quantity, Q, 

or, (1) K = QE and (2) Q= KE, 
or, the quantity required to raise a conductor by a given potentisl 
is equal to the capacity of the conductor or system multiplied by 
the rise of poteutial. The cupacity of a conductor depends 1 
its environments, such as the nature of the diclectric surrounding 
it, the proximity of oppositely charged bodies and other similst 
factors. (See Dielectric—Condenser—Leyden Jar.) 

The dimensions of capacity are found by dividing a quantity of 
electricity by the potential produced in the conductor by such 
quantity. 

Quantity (MILi;T) : potential (MILA/T) = L. 


Capacity, Instantaneous. The capacity of a condenser whet 
connected only for an instant to a source of clectricity. This isis 
contrast to electric absorption (sec .lésorption, Electric), and is 
capacity without such absorption taking part in the action. 





the surrounding air or other dielectric upon the 
one element of a condenser, the earth, in general, 
other. Hence, a wire placed near the earth has 
than one strung upon high polcs, although the 
itical in length, material and diameter. The effect 

is to retard the transmission of intermittiny 
hen—as in the Morse system—a key is depressed, 
egraph current and sending a signal intoa line, 
probable that a portion of the electricity travels 
+ wire with the velocity of light. But as the wire 
, enough current to move the relay may not reach 
2 seconds. 


Polarization of a Voltaic Cell. The relative 
rization of a voltaic cell, measured by the quantity 
mn supply before polarization. A counter-clectro- 
rbe derbioped, or the acid or other solution may 
4. The quantity of electricity delivered before 
pends on the size and type of cell and other 


idual. When two insulated conductors are separ- 
ic, and are discharged disruptively by being con- 
connected electrically, on removing the discharger 
aslight charge is present after a short interval. 
sal . (See Charge, Residual.) Shaking or 
tric facilitates the complete discharge. This 
iarge isa phenomenon of the diclectric, and as 
residual capacity. It varies greatly in different 
uartz it is one-ninth what it is in air. Iceland 
calcite) seems to have no residual capacity. The 
‘and jarring in facilitating a discharge indicates a 
+ into which the electrostatic polarization of the 
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given charge, varies with the nature of the interposed 

apd is proportional to a constant special to cack sul 

constant is the specific inductive capacity of the diclectric. 

_. The same condenser will have a higher coractiy # the d 

is thinner, other things being equal. But different dic 
haviag different specific inductive capucitics, the comslant may 
determined by ascertaining the relative thicknesses of layers i 
the same total inductive capacity. The thicker the layer, @ 
higher i its specific inductive espacity. 

‘Thus it is found that 3.2 units thickness of sulphur have 
sume total inductive capscity as t anit thickness of air. In 
words, if sulphur is isterposed between two com 
may be separated to over three times the distasce would 
requisite to retain the same capacity in air. Henee, 
the better dielectric, and air being taken a2 unity, the sped 
inductive capacity of sulphur is 3.2. 

The specific ive capacity of a diclectric varies with the 
time aud ten: it of glasa rises 25% per cent bel 

nd 83° C. (181.4? F.). Hf a condenser te 
y, it retains a small residual which 
shaking 
lat harge is not instantaneous. Vibration 
Teeciay {net he complete discharge. All this shows that ihe 
charge isa phase of the dielectric itself, and indicates m 
state into y itis brought. 


Inductive Capacity. 





Specific Indeetive | 
ty. 





Vacoum, 


Carbonic Dioxide “at 
nuillimeters prossure 
Olofant Gas at about 760 tm 


term pressure. 
Sulphur Dioxide st abou 
meters pressure 
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also causes the liquids of a battery cell to reach the conmections and 
injure them by oxidation. The solutiona creep up in_ the of 
the carbons of « battery and oxidize the clamps: To 
connections a disc of platinum or of lead is used for the contact 
mince being attacked. Another way is to dip the upper ende 

¢ dry and warm carbons into melted paraflin wax, or to eins 
the wax to the hot carbons at the top, and micit it in with 
iron. 


ments. 
ebei ciate Bel aselsedir ples costed ges ae Sees pete 
current. (Sce Kesistance.) 

(6) The carbon plate of a battery or rod of an are lamp. To 
secure greater ae lnctivity fn pasty carbons, they are sometine 
plated with nickel or with copper. 

(¢) ». To place carbons in arc lamps This has generally to 
be Hobe once ta twenty-four hourg nnleai tar paieAtan burning 
ia very short. 


Carbon, Artificial. Yor lamps, carbons and bettery plates 
bons are made by igniting, while protected from the action of ‘he 
air, a thixture of carbon dustand a cementing and carbonizable 
substance. Lamp blac aay be added ales, Powdered coke or 
carbon is mixed with molasses, coal tar, syrup, or some ‘sim. 
carbonaceous liquid. It is moulded into shape. FOE Tamm 
carbons the mixture ie foreed from a vessel thron s road tpt 
ture or ae ae eavy pressure, and is cut into suital 
7 ly pressed into moulds, 
ele'and also covered with meal oldie 
ey are heated to full redness 
and ‘cooling they are sometimes 
dipped again into id used for ceniénting and reigeited. 
Great care re be 
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‘The-following are the resistances of Carr¢’s cerbons per meter 
(39-37 imehes) : 


Diameter Resistance in Ohms. 
Millimeters. Semen sane, @ 20° C. (98° F.) 
soo 


At high temperatures the resistance is about one-third these 
sts. 


amon Alayer of copper may increase the conductivity one 
hhandred times and the duration 14. ipecetts ‘Thus a layer 


fete smal aueter (1-k7300 inch) thick increases the con- 
shor ie & coating 1-60 millimeter (1-1500 inch) thick 
i¢ conductivity one hundred and eleven times. 

Carbon, Cored. A carbon for arc lamps with a central core of 
softer carbon than the exterior conc. It fixes the position of the 
are, and is supposed to give a steadier light. 

Synonym—Concentric Carbon. 

Carbon Holders. In arc lamps, the fixed clamps for hold 
ends of the carbons. 


Carhonization. The igniting in a closed vessel 
aly, of an ons a sq as to expel from it all the 


j destractive distillation. | 
eteay 


Protected from the rom ithe ai, until reduced to carbo! 
sometimes comducted im tucuo. They are pl 
ener cies eine tube, and at resi: 
Yaried by pressure. The groster the pressure th 
resistance, and oie versa, ; 
Carbon Dioxide. A compound gas, CO,. It is composed of 
Carbom, 12 parts by weight 
Oxygen, 32." 


8: gravity. 1.524 (Dulong and Berzeliss). 
folecalar weight, 44. = 
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pieces of blotti pape ers interposed between two Plates, ¢ 

copper—the othe of zinc, The paper next Ceoire | 

in copper sulphate solution, and next the zinc in 

phate solution, of course before being put 

the pee porous cup combination 
‘on due to Dr. Fleming ( 


cuploge 

a modificatt PRil. S, vol. xx, p 

which explains itself. The U tube is iismeter, 
inches long. me | 


up A is opened, the whole 
filled with zine sal solution, a 
A ¢ xine rod usually 


ial the tube fia pat i 
einen acta 
ing ts nd the ¢P tube. hee 










and the sharp line of demarcation 
lished. 1n Dr, Sloane's standard 
test tubes are employed for the 
and 2 syphon is used to counect: 

Oxidation of the zinc lowersthe B, 
oxidation of the copper raises it, 
solutions of cqualsp. yr. the EM. Fy 





Pig. 
Sraxpaxn Dawu Ce, YOlts. If the copper sulphate sol 


See eet Eace ” 1,100 ap. gr. und the zine sulphate 


1,409 sp. gr., both at 15° C. (sg° FF}, 
M. F will be 1.074 volt.” Cheam pure aine and ‘relly : 
copper should be used. 


Cell, Standard Voltaic, Latimer Clark's. A oe 
electrode couple with mercurous sulphate ae exettant 
izer. The positive clement is an amalgram of zinc, the 
is pure mercury. Each element, ina representative form,| 
form, is contained in a separate vessel which comm 
tube. Over the pure mercury some mercurous sulj is 
Both vessels are filled to abovethe level ofthe connecting tal 
rine sulphate solution, and kept saturated. It & tightly 
corked, The K. M t 15°C (59° F.) is 1.438. Tomy 
rection (1.00077 ((—15° ©) # being expressed in 
grade (Rayleigh), A diminution ia specific gravity of 
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dincreases the H, M. FP. The cell rapidly and the 
iimre coefficient is considered too 





Fig. to. Larner Chane’s Stanoane Cane 


pts, Electrical. A few cements find their use in electrical 
= gine, Chatterton’s compound, and sealing wax may 


(= Employed asa prefix to .ndicate one-hundredth, as 
ter, the one-hundredth of a meter ; cewfi«amperc, the one 
| ei pes 


\grade-scale. A thermometer scale in use by scientists 
Wantries and in general use in many. The temperature of 
fice is o* 5 the Semperbire of condensing steam is 1 
Feesare all ofequal length. To reduce to Fahrenheit degrees 
eee divi le by $,and add 52 algebraically, treating all 

a5 minus quantities. Yor its relations to the 
Bevalee mena scale Its abbreviation is C., as 10° C,, 
& fen degrees centigrade. 


(meter. A metric system unit of length 
ter; 0.3937 inch, Tic almolute ore. x. 9. & 


(meter-gram-second System. ‘The accepted fund: 
lorabsolute nystem of upits, called the CG. S. system. Wt 
bw uaite ofsize, weight, tine, in mechanics, physics, eec- 








- hundredth 
it of length 
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tricity and other branches, It is also called the adsofute ontem 
of units, It wimnits of the formation of new units as required by 
increased scope or classification. The following ure basic units of 
the system : 

Oflength, centimeter ; of mass, gram ; of time, second ; of force, 
dyne; of work or energy, erg. See Dyne, Erg., and other unlte 
in general, 

Central Station Distribution or Supply. ‘The systens ofsup 

lying cloctric energy in eurrent form from a main genet 
ing plant to a district of a number of houses, factories, etc. Ith 
in contrast with the isolated plant system in which each house or 
factory has its own separate generating installment, batteries c 
dy names. 


Centre of Gravity. A point so situnted with respect to aay 
pecenlee body, that the resultant of the parallel attracting force 
ween the earth and the several molecules of the body 
always passes through it. These are resultants of the relative 
moments ofthe molecules. Ifa body is suspended, ns by a string, 
the centre of gravity always lies vertically under its polut of sue 
sion. By two trials the point of intersection of plumb line 
rom the point of suspension being determined the centre of 
gravity is known. The vertical from the point of support colt 
cides with the line of direction. 


Centre of Gyration. ‘The centre of gyration with respect to tht 
axis of a rotating body is a point at which if the entire mas of 
the hody were concentrated its moment of inertia would remals 
unchanged. The distance of this point from the axis is the radial 
of gyration. 

Centre of Oscillation. ‘The point referred to ina body, 
or mounted to awin; pendulum, at which if afl thems 

» its oscillations im the samt 
point giver 
n which the body represents 
he point in a suspended bedy, eat 
. pendulum, at which as impulse slay Be 
‘applied, perp rough the axis of the boll 
and through the a: f aup ithont shock to the axi&. 
is identical wi 
within the bod 


draws 2 body consumined 
je centre of rotation. Ita 
nd by some physicists is 
jal velocity. It tas to BE 
provided agwinst in generator and motor armatures, by Windies 








14 STANDARD ELECTRICAI DICTIONARY. 


up toa certain point, und thereafter more slowly. 
the curve inates, q. v., are employed. 
the dynamo and of the outer circuit being known, the eurrest 
intensity is measured. To obtain variutions in electro-tire 
force the external resistance is changed. Thus a numberof ampere 
readings with varying known resistance are obtained, and Soc cach 
one an clectro-motive force is calculated by Ohm's law. 
these dataa curve is plotted, usually with volts Ins off oa bay 
ordinate and amperes on the abscissa. 

By other methods other characteristic curves may be obtsinad, 
for which the titles under Curve may be consulted, 


Characteristic, Drooping. A churacteristic curve of a dynamo 
which judicates fall in voltage when an excessive current is taken) 
from the dynamo in question. It ia ahown strongly in some Beat 
machines, and is 'y due to the arrangements for cust: 
of the coils as they approach the neutral line. It is aa fet) 
as it protecta from orerheating on abort circuit, 


Characteristic, External. In a dynamo theclaracteristic cure 
in which the relations of volts hetween terminals to. amperes itt thie 
outer circuit are plotted, (See Curt, Hxternal Characteristic.) 


Characteristic, Internal. A characteristic curve of a shunt 
dynamo, ia which the relations of volts to umperes {a the shunt 
circuit is plotted. 


Characteristics of Sound. Of interest, electrically, as affect= 
ing the telephone, they comprise 

1) Pitch, due to frequeacy of vibrations. 

} Tntensit oudness, due to amplitude of wares of sonsda 

6) Quality” re, the distinguishing characteristics oF 
any specific sound due to overtones, discords, ete., by whieh 
the sound is recognizable fi thers, The telephone is held by 

b at reproducing the voice by means ot 
See Current, Undulatory.) 


ity that is present on the sam 
tricity t supplied, and Hag 
conductor h ly 


charge is m 
The charge 


y charged surfice o+ 
|| area, of eves or umeve® 
distribution, 


Charge.» ‘To introduce an clectrostatic charge, a8 #2 
Bearpat aconiinge, 
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Charge, Free, The charge borne by aninsulated body, 
ent of surrounding objects. ‘Theoretically itis an imp 
charge always has its compliment somewhere in 
objects. As a matter of convenience and com , where 
plimentary charge is so distributed that its influence is mot) 
ic ee fh is called @ free ch: 
i leave the body. 


second fecha 


due to what is knowa as the residualcharge, It seems to 
nected in some wa the mechanical or molecular distortion ef 
the dielectric. The jarring of the dicleciric after di favors 
y of the action, diminishing the time reg ‘for the 
appearanceof the residualcharge. The phenomenon, it will be seen, | 
is analogous to residual maguetisin, ‘This charge is the i 
of electric absorption ani depends for its amount upon the 1 
ofthe dielectric. (See 4Asorpiton, Klectric, and Capacity, Residwal) 
Synonym—Electric Residue. 


| 

Chatterton's Cor d. A cement used for cementing) 
together layers or sh f guita percha, and for sitnilar purpose 
in splicing telograph 10s formula de: | 


Chemical Change. 
chemical equicatent: 


tion of electric instea = 

Chemical Equivalen x obtained by dividing the 
atomic weigh a ic its valency, q. v. ‘Thus the 
atomic weight of oxy fency is 2, its chemical 
alent is 8 It is the weight of the clement corresponding to 
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Chemistry. The science treating of atomic and molecular 
tloas of the elements and of chemical cocspodnds of Hie aii 


Chimes, Electric. An apparatus employed to {iiustrite 
principles of the electrostatic charge, in’ Sos the ringing of| 
hy electrostatic attraction and repulsion. It ismsed in connect 
with a frictional, or influence electric machine. Two bells aree| 

loyed with a button or clapper suspended between thems. 

cll is connected to one of the prime conductors, g. 
machine. ‘The other insulated therefrom is com 
ifon influence machine is used, to the other prime conductor. 
clappers are hung by a silk thread, 0 as to be entirely i 
On working the machine the bells become oppositely excited: 
clapper is attracted to one, then when charged is repelled 
attracted to the other, it gives up its charge and becoming 
with similar electricity to that of the bell it touches, ts repelled 
attracted to the other, and this action is kept up as long as 
excitement continues, the bells ringing continuomsly. 


paratus for indicating elect 
se of time. ‘The periods i 

short, such as the time a photog 
required by a projectile to gp 


» and known velocity tnay be mar 
t by the action of an eloctro- 

1 disturbance, Then the 
between two marks would give the period elapsing between 
two disturbances of the circuit. As it is practically imposail 
secure even rotation of a drum, it is nec 
measure its rate of rotation. 
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isc, 
example of & complete circult would be a Circular conductor, 
rotated! in the enrth’s ficld so as to cut its lines of force a 
would go through it, and it would be an electric circuit. 
example isa galvanic battery with its ends connected bya 
Here the batiery generates the curreut which, by 
conduction, goes through the battery and by trac 
through the wire. Foran example of a portion of @ circuit’ 
of as**a circuit" see Circwit, Astat 


Circult, Astatic. A circuit so wound with reference wie 
direction of the currents passing frou it that the terrestrial 
other lines of force have no directive effect upon it, one 
counteracting the other. It may be luced by 
fic in two closed curves, A and B,each enclosing au 
‘one of identical shape and disposition with the T, mM 


current circulating in opposite directions in each ones ‘Thus: 
circuit represents a magnetizing turn of opposite polarity 
Souuterartiog ch other's directive tendency cehubived ia 4S , 
of force with reference to an axis @ ¢, 


Figs. t6and 87, Asranc Cucorre, 


Another form ot astatic circuit is shown in Big. 86, The 
portions C, D, lying on opposite sides of the axis of rotation #& 


_il 
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ment is necessarily delicate, owing to the limited nited axxplleesecting 
motion of the fork, The fork is kept in vibration somietime: 
an electro-magnet, which is excited as the Senta by the” 
fork. One leg of the fork acts as the armature of the magueh 
‘and is attracted according to its own natural 


ino Breaker, Wheel. A toothed wheel with soeeing 
instits teeth. One terminal of a aan the eelag a 
aa through its axle, the other connects with the 
the wheel is turned the circuit is opened and ck pene 
tooth. The interstices between teeth on such a wheel many be filed - 
with insulating material, giving « cylindrical surface for theese 
tact spring to rab on. 


vhose electric continuity is com 
ete by closing a switeh a 


ea cirenit. 


of generatin; an tnctudlig 
batteries, or 6 . ceiving devices. Tt 
av ing | its battery arranged in 
first definition. 
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It really amounts to a discharging at one end, aud | 
other end of the linc. The resistance of the earth Is 
resistance of the grounding or connection with the earth 
considerable. 

Synonyms—Ground Circuit—Earth Circuit—Single Wire 


Circuit Indicator. A pocket compass, decomposition 
tus, galyanometer or other device far jets hee 
‘wire, whether carrying 4 current or ot, and, if carrying | 
direction, and sometimes roughly indicating its strength. 


Circuit, Internal, Tuc portion of an electric circuit ji 
within the generator. 


Circuit, Line, ‘The portion ofa circuit embracing the 
or conductor, as in a telegraph clrenit the lin e 
poles ; distinguished from the local clreuit (see Céremt, 
telegraphy. 3 
Circuit, Local. In telegraphy, a short circuit with local gece 
ator or battery included, con offic 
sation und operated by a relay, a 
cirewif; the term is applicable to way 
systems. Referring to the cut, them 
main battery, £, Key, ?, Relay, 2, ground plates, @, 
relay magnet opetis and closes the local circuit with its local 
Z, and sounder magnet, A/, with its armature, # Tho 
parts, such as switches, are omitted. 


Fig. go. Lecas Crecurr or Tanccmane SvSTaM. 


Circuit, Local Battery. A tocal cireuit worked by and include 
fag a local battery in its course. 
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Circuits, Forked. Circuits starting in different paths or 
tions from oue and the same point. 


Circuit, Simple. A circuit containing a single 
single aelinete y kind, such asa Toby OF sonia We i 
connecting conductor. It is also used to indicate arrangement 
multiple are, but not generally, or with approval, 


Circuits, Parallel. Two or more conductors 
common point and cnding at another common poi 
parallel circuits, although really but parts of circuits, Tfof opal 
resistance their joint resistance is obtained by dividing the resistance 
ofone by the number of parallel circuits, Hf of unequal resis 
rr, 9”, ete., the form Rese sea . R, of two te 


———— 


vbr 
This resistance may then be combined with a third one by the ame 
formula, and thus any number may be calculated, 
Synonym—Shunt Circuit. 


Circuit, Voltaic. Properly « circuit including « eonduetor ant 
a voltaic couple. 

It is also eres to the electric circuit, q. v., or to any eincalt 
considered as a bearer of current electricity, 


Circular Units, Units of area, usually applied to exons seesiontl 
area of conductors, by whose use area is expressed in termsof # 
circle of unit diameter, usually a circular mil, which is the area Gt 
acircle of one-thousandth of an inch diameter, or a circular millh 
meter, which the area of a circle of one millimeter diameter 
‘Thus 4 wire one-quarter of au inch in dianteter has am aren of 30 
cireular mils ne centimeter in diameter hasan aires of tee 
elreular millimete 


Circumflux e t of the total number of conducter 
turns on the armature ofa dynamo or motor, into the current carrie’ 
thereby. pole 1 it is equal to twice the armature 

ines to four times such quantity, 


and retaining the end of the 


Clark’s Compound. ment used for the outside of the sheath 
of telegraph cable a is: 





Sey ste Oe introduced ther 


Fig. y= Two Wim Comer, 


Pig. ox. Teese Wina Cuzar. 
Peet Crossian, A A nee with paprrortes OF apertures to support 


Electrification by. Ifa mass of mica is rapidly split 

= MISLight fash 1s perceived. Booqucre! found ne 
tion the two pleces came away oppositely 
‘The splitting of mica is its cleavage. 


Stock, Controlling. In asystem of electric 
oe pees eels the movements of the others, 


A dock operating any form of 
iintiers, aging bells: and. the 


stops by Se a Se iSpcuiity Chasing citeulss as required at 














‘Tovement 
‘placed in shunt around the are 
lectro-magnets and cola elt : ‘the 
ere 
full dey over single 
until the whole core 
Closure. The closing or completion of a cirenit by 
kayior moving atwitcs, : 
Clutch. In arc lamps a device for the feed of t! 
Tn ite st form it issimply a plate or bar 
through which the carbon passes ~The action 0 
anism raises or lowers one end of the plate or bar. 
hinds and clutches the carbon, and if the action 
alitde. When is lowered 


the 
and releasing as regulated by an 
very slight that practicall Se alnacal beet 

secured. A similar clutch fs used in the Weston lamp, 


Clutch, Electro-magnetic. A clutch or apy 
70g a shaft jo a source of rotary motion while t 


| 
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thas been feemel, which 
Attached to the loose wheel, 
‘actas armneture. On turning 
and causes its 


Fe xe Conren or Daves Laser, 


Pig. 06 Burcrro-macemrce Caren, 


Coatings of n Condenser or Prime Conductor. The thin con- 
dueting costings of tinfoil, gold leaf or other conducting substsnce, 
the to receive aid part with the electric chu 
Without such a coxting the charge and discharge woo) 
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the core is drawn into it. Various forma of this device 
lamp regulators. 





or ** choke” alternating: currents) 
wire wound 


coll of insulated wire 

4 laminated of divided iron core 
choking 

so shaped as to 8 closed 
ctrenlt, 


A converter or 










Fic. Dirranueria: Cons theatrical ‘work a cha coll 
‘Ann PLUNCEAS, movable iron core is used i 
intensity of the lights. It is im circuit with the lany 
thrusting in the core the self-induction is increased 
diminishes, lowering the lamps; by withdrawing it the self 





Fig. of. Disecres Cons 
tion diminishes, and the current increases. Thus’ 
mode to gradually vary tn illaminating power ike ges es 
turned up or down, 
Synonyins—Kicking Coil—Renction Coil. 
Colls, Bisected. Resistance coils with connections 
centers, #8 shown in the dingram. They ate used forcompe 
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resistances of nectit 
: reparation yenpes eee ions are acaEes be 


The einciple of the Wiicat 
Seas eae ear 


Coll, Earth, A coil eee 
Tiated so as to cut the Hnea of force of the earth's magnetic feld, 
difference. The axis of rotation may 

te whea the will be due to the vertical com- 
aretane earth's field, or the axie may be horizontal, when 
Potential will be duc to the vertical component, or it may be 





stotan: angle. 
Syronym—Delezenne's Circle. 








Tig. os. Datamnon's Cmcur on Earnie Cot 


Coil, Electric. A coil of wire nsed to establish a magnetic field by 
acurrent th it. The wire is cither insulated, or 80 

‘that itscon ions do mot touch. 
Meal Fiat. A coll whose windings all lic in one plane, making @ 

, Oran incomplete or perforated disc. 

Coll, Induction. A coil in whieh by mutual Jetoction the electro- 
motive force of a portion of « circuit is made to produce higher 
or lower electro-motive force in an adjoining circuit, or in a cir- 
ps part of which adjoins the original circuit, or adjoins part of it. 
An induction coil comprises three principal parts, the core, the 
Pra enee pees oe Ait is fo be operated by w 


| ‘current, means must be parekded for varying it or opening 
\Ssoehcap te tmary chen. A typical coil will be deserved. 


— 
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Induction coils have quite extended use in electrical work, 
are used in Liat ne transmitters, their primary being isc 
with the microphone, and their secondary with tho Tinea ou 
ing telephone. In electric welding, and in the al c 
system they have extended ication. In all these cases 
have no automatic circuit breaker, the actuating. current 
intermittent or alternating type. 


In the cuts the, — Mpc of an induction coil isat 
In the sectional ck Pig, 100, 4, is the iron core; His the 
egesir nt cearee’ pice: Cea separating tube, which 
pasteboard; 2) is the secondary of i 
posts connected to the secon 
ards: A’, Kare the terminals of oe ities 
contact spring; G, a standard carrying the contact screw; 
condenser with wires, £, A, leading to it. 


Referring to the plan, Fig. sox, // represcnts the primary o 
Band A are two of the sep 0 shocts ofthe condense 
sheet with projecting cars ; G Dare his hosenttaoed i thed 
lines are connections tothe condenser. One sctot nese 
with the primary coil at C, and also with the ¥ibrath 
shown in plan aud in the eli nat #7. The othe 
connects with the post, carrying the contact acrew. u 

fersuiaal of i pao Te toa 
i 
se in ene with the 
and contact screw. 


_ Coil, Induction, Inverteals a 


than i in the primary. ct 
by ha more convolutions ia th 


in practice are used 
nating current and then do} 
irouit breaker or co 


Fig. 102. 


Cou re THI 


heavy coils, 7, of tron 
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with the same block. By inserting a 

two blocks, which have grooves 

beneath will be short circuited. | German silver, 

alloy, q. erally the material of the wire, 
resistance will be usaffected 


* 
Fig. 004 Resesraxce Cons anp Comenctions, Snowine Pure 


The onlinary induction coil with ciresit | 
breaker, for use with original ioe and constant current, is. 
termed. (See Co 

Synonym —Inductoriusn. 

Coll, Ribbon. oil made of copper ribbon wound fatwise, oe 
into disc-like shape, and insulsted by tape or strips of othe 
material intervening between the successive tums. 


Coils, Compensating. 1<tra colts on the fleld magnets of 
coilsare in series with the armature 


the regul 
eaparstely excited dynsnio = coll of tie pase kia ag eee 
the armature mu ‘used ns a compensator. 
An appamtus used i 
i 


juction, dus 


ning or ch 
Site series and is felt im the cit 


ribbon coils (see Coil, Ribdow,) are used in these experiinents. 


Colts, Sectioned. A for proton the range of = 
etiaiatirhction. It consists of a vories of Sapnetisiag Cola 
ented by an iron plunger. As it passes through them, ope 
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Comb. A bar from which a number of teeth ject, Like: 
tecth ofa comb. It is ased an a collector of electricity ow 


plate of a frictional or influence electric machine; it is alse u 
a lightning arrester to define a path of very high resistance tat 
low self-induction, for the lightning to follow to earth. 


Communicator. The instrument by which telegeaph sigual 
are transmitted is sometimes thus termed, 


Commutator, In general au apparatus for changing. It Easel) 
on electric current generators, and motors, and on induction cols 
and elsewhere, for changing the direction of currents, and is of #) 
great variety of types. 


Symonym—Commuuter (but little used). 











Commutator of Current Generators and Motors. In genent 
ncylinder, fo of alternate sections of conducting and non-con 
ducting mat uaning ngitudinally or parallel with the ax 


Its place is on the sts / the machine, So that it rotates therewith. 
0 brushes, conducting material, pros# por ie 


part of electric motors and gencrators, its function is ie 
collect the currents produced by the cutting of Nace of force so ms 
to canse them all to concur to a desired result, The cut shows 
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Volta's Law refers to this and states that— 

The difference of potentiat produced by the contact 
pepe ts egualto the sum of the dit nena 

the intervening subsiances in the com 

Itis to se Foeuerkcod Pose fas lane peau A no longer be 
to or stated only for metals. 

Contact-spring. A spring connected to one lead of as 
circuit, arran; against another, OF Contact p 
q. ¥., under: naa © da enael eke ‘construction 
apparatus. (See Bell, Hlectric—Coil, f action.) 


Contact Theory. A theory devised to to, explain el 

the charging of bodies by friction, or mbbing, and the 

af current by the voltaic battery. 

contact become oppositely elk 

in (ae rubbing together, the intensity of their 
‘in clectrificati: accounted for by the 


the frictional Baca ‘of; 

separation of Ue atoms of b: 

ition into Loe occurs, 
-dlectrifi of 


r (tial Comtact 
ig electrified negatively because it 
S oxygen i is greater in amount than itt 


or tetanus due to the passage 
| clectro-therapeutics. 


or electro-magnetic field, 


magnetic 
‘ition whenever it ix 
aro 
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‘The ratio of convolutions gives the ratio of maximum pose 
Aifferences of tuelr terminals between the pritniary and seco 





ae a Ke 


Fig. 110, Fascranri’s Convexrex ox TSaNsrousten. 


coils, The coil may be jacketed with iron to increme the? 


meance, (Sec dllernating Current System.) 





venn's Hepaenoc Taawncanes. 


Co-ordinates, System of. A system for indicating the 
tionof points in space by reference to fixed lines, intersect 
determined andarbitrary point O, termed the origin of co-onlim 
In plane rectangular co-ordinates two lines are drawn th 
origin, one horizontal, termed the axis of abacissas, or axis 

indicated 


Alldistances measured parallel to it, if unknown, are 
r,andaretermedabscissns. The other axis ix vertical, aud ister} 





Fig.en. Swi 








=| 
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of ordinates, or axis of Y. All distances measured 
» it, if unkuown, are indicated by y and arc termed ordi- 
aus by naming ‘its abscissa and ordinate point has its 
vith reference to the axes determined, and by indicating 
on between a point, line or curve, anda s ‘of abscissas 
ates, the properties of alineor curve can be ex] jalge- 

Co-ordinates may also be inclined to each other at any 
les, forming oblique co-ordinates; relations may be ex- 
artly in angles referred to the origin as a centre, giving 
ordinates. For solid geometry or calculations in three 
as, a third axis, or axis of Z, is uscd, distanccs parallel to 
nknown are indicated by 2. 








Fig. 112, Axes oF Co-orpinatas. 


1g Box. In a hydroelectric machine, q. v.. a conduit 
through which the steam passes on its way to the nuzzles. 
t_is to partially condense the steam soas to charge it with 
sicles whose friction against the sides of the nozzles pro- 
e electrification. 


tr. A metal; one of the elements. Symbol, Cu; atomic 

63. lent, 63.5 and 31.75; rand 2: 

.98. It is a conductor of clectricity, whose 

y is liable to vary greatly on account of impurities. 
Annealed. Hard drawn. 

ve resistance (Silver — Ti, 1.063 1.086 

ic resistance, 1.598 1.634 microhms. 











vals prints ie to right and lo 


Crossing Wires. . 
telegmph line, by carrying two wires from each side of 
tive section across to « neighboring pomiaaioes is it 
time into service and cutting the other wire if; 


Cross-magnetizing Effect. A ate 
The carrent in am armature of a dynamo or motor is such: 


develop lines of force spproxitaately at right angles tod 
the field. The net crosemagnetizing effect 


these lies, ab is at Fight anglen 6 Hts Hes eae 


alone. 


r Block. A piece of porcelain oF kro n 
two wit sare are ty cross cach other, 


Crystallization, Electric. Many substances under proper ce | 
ditions take a crystalline form. The great condition is gee 
from tite fluid into the solid state. When such is 
electricity in any way, the term clectric crystallization may 
applied to the Pa tncrienba A solution of silver nitrate 
instance, decomposed by a current, may give crystals of 
silver. 





aes of: os oe iss vs d 
curve be eye ing Current strength or: 
motive force Ifinterpreted as representing electro-motive 
usual interpretation and best, the ordinates above the line are! 
a5 positive and those below as negutive, 
Synonyms—Reversed Current—Periodic Currents. 


Fig. 227. Cuasacranisnic Curve of Auteanatenc Cunearr, 


Siete a A unit of current strength used in Ger 
the strength of a current which will liberate in 24 prek en 
seconds) one gram of hydrogen gas, in a water voltameter, 
atomic current is equal to 1.111 amperes. In tel 
amilliatom is used as a wait, comparable to the mill 
latter is now displacing it. 

If the external of & oh and 
the ae 


Paes, to which Di 
which has all the Soper! of the ordinary 


(Ganot.) 


Current, Circular. A current passing through 
ductor; a current whose path is in! the sae ofacircle. 

Current, Commuted. A current changed, as regents: 
or directions, by 4 commutator, q. ¥., or it equivalent, 


Current, Constant. An unvarying current. A constant 
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mis one maintaining such acurrent. In electric series, 
tnt lighting, @ constant current is employed, and the 
termed as above. In are lighting systems, the constant 
ries arrangement is almost nuiversal, 


t, Continuous. A current of one direction only ; the 
an alternating current. (See Current, Allernating.) 


t, Critical. ‘The current produced by a dynamo at its 
seed ; at that speed when a slight difference in speed pro- 
‘eat difference in electro-motive force. On the character- 
: iteorresponds to the point where the curve bends sharply, 
the electro-motive force is about two-thirds its maximum, 
, Daniell |. __ Daniell 

US. Siemens’ Unit. 
ised in Germany. It is the strength of a current. pro- 
one Daniell cell in a circuit of the resistance of one 


unit. The current deposits 1.38 grams of copper per 
is cqual to 1.16 amperes. 


A unit of current 





t, Demarcation. In clectro-therapeutics, a current which 

en from an injured muscle, the injured portion acting 

gatively toward the uninjured portion. 

t Density. ‘The current intensity per unit of cross-sec- 

aof the conductor. The expression is more generally 

electrolytic conduction, where the current-density is 

)the mean facing arcas of the electrodes, or else to the 

a of the cathode only. 

lity of the deposited metal is intimately related to the 

ssity. (See Burning.) 

trrent Density for Electroplating—Amperes Per Square 
Foot of Cathode.—(Urquhart.) 














ow, Acid Bath - - - = - 5.0 to 10.0 
Cyanide Bath, - - -' - - 30" 5.0 
, Double Cyanide, - -. 20% §.0 
Chloride dissolved in Potassium ‘Cyanide, ro" 20 
1, Double Sulphate, - - - 66" Bo 
Cyanide, - = eS he 


t, Diacritical, A current, which, passing through a 
‘ounding an iron core, brings it to one-half its magnetic 
hq ve 

t, Diaphragm. If a liquid is forced through a diaphragm, 
I difference between the liquid on opposite sides of the 
1 is maintained. Electrodes or terminals of platinunt 
umersed in the liquid, and a continuous current, termed 


a 
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u diaphragm current, may be taken as long as the quid is 
through the diaphragm. The potential 
to the presse, and also depends on the nature of ie 
and ou the liquid. 

Current, Direct. A current of mayan oe 
tinguished from an alternating current. It erie polaiocy ae 
intermittent in character, but must be of constant direction. 


Current, Direct Induced. On breaking cone ifits “a 
ceptible of exercising selfinduction, q. v., an extra current, if 
the direction of the Cie is induced, which is called “direct” 
because in the same direction as the original. The same is 

current in one circuit upon « parallel one 
(See /nduction, Electro-Magmetic—Currest, 


nduced Carrent, 


irection of. The assumed direction of a current & 
harged electrode to negetively charged one; a 


ry from the carbon Oe SRD aber th 
>the rine plate and back th the ek 


copper plate, (See Currentsh ae 


‘ Displecaneat, The movement or current of eer 
king place in a diclectric during displeceent. It 
a y and can only be nara? to be of infinitely som 
lacement, Electric.) 


Displacement. The malogues of Pouce 


roduced in the mass of a dielectric by 
lectricity or by its electrification. (Se 


a circuit is suddenly 


which execeds | 
tinl difference 
extra carrents. 


s 
potential differen y reduc. Thus the wire mr i 
wound in @ coil aro | Core, in which case the e 
rents may be very Sce Juduction, Self—Coil, ‘Spark 


Current, Faradic. A term in medical electricity for the indacel 


or secondary alternating current, produced by OnpateaEe 
electro-motive force, such as given by an induction 


Tagneto-generator, as distinguished from the regular Tey | 


current. 
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Sihan Foucault. A current produced in solid conductors, 
which is converted into cog (Ganot), These currents are 
moving the conductors through a field, or by altering 
of aficldin which they arc contained. They are the 

tiwch loss of energy and other derangement in dynamos 
the armature cores are laminated, 
any ions being parallel to the lines of force. 

The of Foucault currents, if of long duration, is shown 

be eee at inctal in which they are produced, Tn dyna- 
a pene fone jaced sometimes in the metal of the 

windings, especially if the latter arc of large diameter. 
Sytonyms—By Currents—Local Currents—Parasitical Cur 


Current, Franklinic, In clectro-therapeutics the current pro- 
Guced by a frictional electric machine. 


Current, Induced, The current poesia, in a conductor by 
pone the conditions of a field of 


jorce im which it is placed ; 


produced by induction. 


Current Induction. {nduction by one current on another or 
a onan of a current on another portion of itself. (See 


Current Intensity. Current strength, dependent on or defined 
oSaghes iaantity of olectricity passcd current in a gives 
| The prectical unit of caress intensity is the ampere, equal 
to one coulomb of quantity per sccond of time. 


Current, Inverse Induced. The current induced in a con~ 
[duetor, when its = paralicl conductor or i having a parallel 
eebenent current is started, or is iner strength. Itis 

im direction to the indacing current and hence is termed 
See Induction, Electro-maynetic.) The parallel conduc 
(lors may be is ome circuit or in two separate circuits. 
| Spaouyms—Make-indnced Current—Reverse induced Current. 


Current, Jacobi’s Unit of. A current which will liberate one 

peers, ved guses (hydrogen and oxygen) im a water 

aaa ite, the gases being measured ato? C. (32°F. 

=a (29.92 inches) barometric pressure. It is equal to 
ee 


The current given by several sources agy 
c ete a should be restricted to sources | sree Sching 
thus if two battery cells arc connected in series the Et 
tiaittinin is their joint current. 
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Current, Linear. A current ng through @ stenight com 
ductor; a current whose path foll a eealte ine. 


Current, Make a Break. A succession of currents of short 


ee 


distinction, in hopes of producing a telephone outside of the scope 
of the Bell telephone patent. 


Current-meter. An apparatus for indicating the strength of® 
current. (See Ammeter. 


jegative. In the single needle telegraph system the 


current which deflects the needle to the left. 
Nerveand Muscle. A current of electricity yieldet by 


Under proper conditions feeble currents ean be 
taken from nerves, as the same ean be taken from muscles, 


Current, Ue The current given by two or more sources 
connected in opposition to cach other. Thus & two volt and sone 
r ted in opposition, giving, a net voliage 

ae due to such net voltage. 


‘in the single ncedie telegraph ‘system the 
ts the needle to the right. 
A current of constant direction, bat 


varying, so that it isa series of pub 
‘ofa steady flow. 


A typical alternating current i 
sented by a sine curve, whose undulations extend above and 
the zeroline. Ifby a simple two member commutator the cur 
rents are caused to go in one direction, in place of the sine carve 
a series of short convex curves following one another and all the 
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Currents, Earth. ie} 


their working ties bec tho produce currests. 

are termed carth-currents. It will be noted that they exist: 

wire, not inthe earth. They may be of 40 

quite nena: to work a telearaph| line withonk any 

Funning N. E. and S. W. nre most affected ; those rum 

and S. R. w ne less so. These currents ont; ae 
munded at both ends, eod appear in 

te te tee attributable to atmospheric electricit: 

Fer cause of magnetic storm: 
Boe ef the eciodl changes in the magnetic 
Magnetic Elements.) 


Synonym— see, 
Current, Sec 

bya variation in the current in a 

produced in the secondary circuit of 

current converter 


(6) The eee ee by asecondary battery. This terminology 
is not to be recommended. 


Ta clectro-therapeutics, a current due to 
y nerves, 


the 
es resemble lines of force. Like the latter, they ate 
Si an assumption, as the current is not in any sense compose 
of lines. 


Any 

current, tne contige ons iteract 
other and current. All that remains i iit 
outer sheet of cle that surrounds the 


aeatrents Sinuous. A current passing through a sinuous co 


ae Multiphase. A term applied to groups of currents 
of alternating: disee’ feos other by 2 
constant proportion of periods of alternation. rs 
‘on a single dynamo, the winding being 60 coatelieds two, 
three or more currents differing a constant amount im phase ae 
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points laid off on the vertical line or axis of ordinates. The char- 
acteristic curve is determined by the intersections of each corre- 
sponding pair of abscissa and ordinate. 


Variations cxist in characteristic curve methods. Thus to get 

characteristic of a commutator, radial lincs may be drawn 

from a circle representing its perimeter. Such lines may be of length 

ional to the voltage developed on the commutator at the 

_ points whence the lines start. A cut giving an example of such a 

‘eurve is given in Fig. 125. (Sce Curve of Distribution of Potential 
iu Armature.) 


There is nothing absolute in the usc of ordinates or abscissas. 
They may beinterchanged. Ordinarily voltages are laid off as ordi- 
nates, but the practise may be reversed. ‘The same liberty holds 
ood for all characteristic curves. Custom, however, should be 


‘Synonym —Characteristic. 










































































Coe eee eee 


AMPERES. 
Fig. 120. Cnanactenisric Cuave or 4 Dynamo wit Horse Power Ccnvas. 


Curve, Characteristic, of Converter. The characteristic curve 
of the secondary circuit ‘of an alternating current converter. It 
gives by the usual methods (sce Curve, Characteristic,) the rela- 
tions between the electro-motive force and the current in the 
secondary circuit at a fixed resistance. If connected in parallel a 
constant electro-motive force is maintained, and the curve is virty: 

ly a straight line. If connected in series an elliptical curve is 
produced. 
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appliance. It is used most forincandescent lampe ‘The boussf 
burning before failure give ordinates, and the rates of burning, 
preased indirectly in volis or in candie-power, give mbeciaas 
cach voltage or for each candlepower an ‘average duration 
deducible from experience, so that two dependent sets of data are 
obtained for the construction of the curve. 


Curve, Load. A characteristic curve of a dynamo, expressing 
the relation between its voltageand the amount oF excitation under 


Fic. 38. 
























































= Sr 


Fig. ws. Loan Convex, 


a definite condition of ampere load, wt a constant speed. The 
ordinates rep t s ampere turns in the fell, 
and the curves may be constructed for a flow of 0, §0, 100, Of. « .&t 
any other number of amperes. 


Magnetization. A characteristic curve of an elect 
ng the relation of maguetization to exciting cr 

off on the axis of ordinates the quantities of mnguet 
responding strengths of theexcitia current 


on the axis of aby , re can be plotied. It rises 
rapidly, indic F increase of magnetization, Dut grows 
ecomes more saturated. ‘The effect 

the effect produced in the absence of irom 

cause air does not chauge in permeability. 


eat distribution of potential difference 

joi ig sections of the commutator of an armaturein | 

different po around it. The potential differences are | 
takea by a volt-mcter or potential galvauometer, connection with 





with the distances from the commutator surface to the curve pro- 
fartional to the tial differences as determined by shifting tho 
Pair of brushes al! around the commutator. r 


‘The above is S, P. Thompson’s method. Another method of 
M involves the use of a pilot brush. (See Lrash, 
Otherwise the method is in general terms identical with the 


‘of Sines. An undulating curve representing wave mo- 
fiom, If is produced by compounding asimple harmonic motion, 
fro motion like that of au infinitely long pendulum 
With arectilinear motion. Along a horizontal line points may be 
kkid off to represent equal periods of time. Then on each point a 


1 
‘atwo 
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ndicular must be erected. The bes pens 2 mitass be 
Bi the tength of path traversed by the point ep to the es 
each one of the given intervals of time. The abscissas 
tional to the times and the ordinates to the sines of 
: id divid ed I Aes ‘thin ferme ooepaleeeae ‘ 
at i rit ty-two ry 
of these angie may Ne tobi oe Use cardio Sia im 
distance or length of are of the angle will give the: 


Sywouyms—Sine Curve—Sinnsoidal Carve—Hannonic O 


Curve of Torque. A characteristic curye showing the relatice! 
between torqu and current in a dynamo or motor, 


Temperature. A characteristic curt 

" : in permeability of a parmagnuetic si 
stance as the temperature changes. The degrees of temperta 
thay be abscieans, and the permeabilities corresponding there 


nates of the curve 


Cut In. y. ect uny electric appliance, mechanism of 
conductor, into ncirenit, 

Cut Out. y. The reverse of to cut in; to remove froma ciresit 
any conducting device, and sometimes so arranged as to leave the 
circuit completed in sor FW 

Cut Out. An appliance for removing 
electric circuit, so that no more current shall poss 
Apparatus, and sometimes providing means for closing the 
© # to leave it complete after the removul of the 
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of 
lengthens the current through the wire increases, melts it and 
spring is released which eto ceri es or close # shunt circuit 
‘approximately arc-resistance. 
(6) See Safety Device—Safety Fuse. 


Cut-out, Magnetic. A magnetic cut-out is essentially a of 
dre with attracted core or armature, When th: snot excited 


ing down a strip of metal or by some analogous 
ues completes the cireuft,  Whien the current exceeds a 
strength the core rises a8 it is attracted and the circnit is 


| Cat-out, A block of porcelain orother base carryiny 
Parent aks rac 


melts aud breaks the circuit before the wire 
Ganected to it is dangerously heated. 
ase Block—Safety Catch—Safety Fuse. 


Bc. 


Flug Cut Out—Spring Jack. 
of Lines of Force. A fictd of force is pictured as made 
of force ; a conductorswept through the ficld is pictured 
ig these lines, By so doing it produces | inl difference 
©  foree in it with 9 current, if the conductor is 
‘a closed circuit. 


of Alternation. A full period of alternation of an alter- 

it. It begins properly at the zero line, goes to a riax- 

N mone sense ond returns to zero, goes to maximum 
other sense and returns to zero. 


py. Examination of the human bladderby the introduc: 
incandescent electric lump. The method is due 








18 STANDARD ELECTRICAL DICTIONARY. 


same action of the pole cl Le Ce Ot ee d 
ally withdrawn from the solution so as to educe 
magnetic field to zero while constantly reversing fh 
Hopkins.) 
Steel may be demagnetized by Jarring whea held out of tie 
magnetic pes ey or by heating to redness 


Density, Electric Superficial. ‘The relative quantity of) 
tricity residing asan electric charge upon a unit arca ‘of surface, I 
may be positive or negative. 

Sywonymss—Density of Charge—Suriace Density. 

Dental Mallet, Electric. A dentist's instrament for hammering 
the fillings as inserted into teeth. It i p lilt heoreaeyy 
suitable handle, and which is made to adie a rapid succession of 
blows by electro-magnetic motor mechanism, 


Depolarization. (a).The removal of permanent magnetisa. 
(See Demagmetization.) 

a The prevention of the polarization ofa 

ied in the Grove battery by the reduction 

Bunsen, by the reduction of chromic acid ; in the Smee battery; 
mechanically, by the platinum conted or rather platinized 

plate, Other examples will be found under the descrij 
various cells and batteries. A fluid which depolarizes is 


sponser or depolarizing fluid or solution. Se eon 


it, Electrolytic. The metal or other substance petci® 
fisted by the the action of a battery or other current generator. 
A point where a circuit branches 
a jore leads, The separate branches the 
receive derived or partial currents, 
Desk Push. A pressor push irons with «mall fiesh rim, he 
setting into the woodwork ‘of a deal 
Detector. A portable; prac often of simple constrmction 
used for rough or approximate work. 


Detector, Lineman’s. 


Deviation, Quadrantal. Deviation of the compass in irom 
steel shipsdae to the maguctization of horizontal beams by the: 
induction. The effect of this deviation disa; when 
is in the planeof the electric meridian, or at right angles: 
its name is taken from the fact that a swing of the ship 
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surface to be discharged through them to earth. It is the inve: 
of Rousseau, nee we 


gives the index of the purity of the 


Diamagnetic Polarity. Tresting di 
polar force, the polarity of « diamagnetic 
polarity of trou or other ene 
miignetic body in a ficld of 

to the lines of force, 


ietism. (a) The science or study of diamagnetic sab- 
stances and phenomena. 


(8) ‘The maguetlc property ofe dlameguetic subetaniok 


Diameter of Commutation. The points on the commuter 
of a closed circuit ring—or drum—armature, which the browes 
touch, and whence they take the current, mark the extremities 
the diameter of commutation. Were it not for the toe aS this 
be the diameter at right angles to the line connectii dm, ie centers 
of the opposite faces of the field. Itis always a little to one side 
of this position, being displaced in the direction of rotation. Ia 
open circuit a: he brushes are bare ee the siete 


right angles to term diameter of com 
euuitation is ap 


Diaphragm. («) phous and microphones « disc of ros 
thrown into motion by sound waves orby electric impulses, 
ing to eae ucts as | liaphragm of a transmitter or receiver. 
tis generally 
ferrotype photograph: ¢ Telephone and Microphone.) 
(8) A porous lap! rag is often used in cleetrle 
cells and in batteries. The porous cup represents the latter ase. 


Dielectric. A non-concuctor; a substance, the ee 
of which may, after an electric disturbance, remain, 
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(6) The direction of magnetic and clectro-magnetic lines of fare 
is assumed to be from north to south pole of a magnet in theouter 
circuit. It is sometimes called the positive direction. 


pete aie 





Fig. 13. Direction or Linas of Force of ax EL&CTRo-MAGNET. 


‘Their general course is shown in the cuts diagrammatically. T! 
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Duration of, The problem of 
anetep Destin ¢ ee ee 
his revolving mirror found itto be yehyy 8660 


interposing resistance, prolon; it to evry, and gain t 
second, Tacs & Casts ‘ede need 26 to 47 millionths of a: 
All these experiments wore performed with Leyden jars. 

Disc! Impulsive. A disruptive di 
tween conductors by suddenly prod potential di 
self-induction of the anata ee an uly importaat 
in discharges thus produced. 

Discharge, Lateral. (@) A lightning discharge, which sore 
times takes place between a lightning rod and the building ot 
which it is. 

(8) In the discharge of a Leyden jur or condenser the dishagt 
which takes the alternative path, q. ¥- 

Discharge, Oscillatory. ‘The sudden ox Sieeattea aia discharge ol 
a static condenser, fice a Leyden jar, or of otlser charged 


—— oscillatory in Se fae atv cn sliecratigeed 
rapidly changes, so that the discharge 
Berber aceetret short total pate Tne discharge her 
electro-magnetic waves through the sn which are exactly ami 
ogous to these of light but of too long period to affect the eye. 
Synonym—Surging Discharge. 
Discharger. Ans 


Fig. eps Disewancnt, 


tongs or bent with a spring-action, yo via the 
istanves adapted to Aiferens acd joe 
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slements by a mufficiently high degree of heat. All com 
susceptible of dissociation, so that it follows that coush 
impossible at lkigh temperatures. 


Distance, Critical, of Alternative Path. The 
gap {nan alternative path whose resistance {lac ortes 
of the reat of the conductors of the path just the 
of the other path. 


Distance, Hi eee ba ‘The distance between electrodes, whi 
spark from 2 given Leyden jar or other source will past mcrom 


Synonym—Explosive Distance. 


Distillation. She evaporation of n tquid by heat, and 
times in a vacuum, followed hy condensation of the hich 
distil or drop from the end of the condenser. It is clai 
the process is accelerated by the liquid being electrified. 


Distributing Box. In an clectric conduit ees 
box provided for giving access to the cable for the purpoee: 
ing house and minor connections. 

Synonym—Hand Hole. 


Distributing Switches. Switch systems for enabli 
dynamos to supply dilferent lines of a system ms requi 
jicla, 4.x. are cued forthe ines, and plagewitehes for thed 

jeads. Thus, dynamos can be thrown in or out as desired, 
putting out the lights. 


Distribution of Electric Energy, Systems of. The cr 
electric current distribution from ceatral stations or from private; 
meng Pieots maechaais ‘or battery, the latter primary: a Ant} 
‘They include in general the alternating current di 
coat systems. min, these may beeabiivided inte series art 
multiple arc, multiple-series and series-multiple distribution, ail 
the three, four, or ve wire system may be applied to im 
or multiple series systems. (Sce Aliernating Corrent=Curréel 
System—Mulliple le Si Mulliple—Thett 


Wire Syste 


Door Open: jectric. An apparatus for opening « 
pushing bac . Aspring then dmws the deor opes, 
1s cl against the force « f the spring by the persot 
Blectro-maguetic mechanism actuates the latch, and §s operated | 
aswiteh or \preprrns Thus a person on the upper floor 
‘open the hall door without descending. 


Dosage, Galvanic. In clectro-therapeutics the amount of electric 
current or discharge, and duration of treatment given to patients, | 
| 
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dynamo by the mechanical energy absorbed by it. 
soe tae cater nlante in thereon ences Reed 


work. 


Pig. 136. Comromp Wounn 
Drsamo, 


= 
Pig. 137. Corres oF Sxanms axo Suuer Wuaitas Sereeurcney, 
One curve is the curve of a series winding, the other 
shunt winding, aud shows the variation of in 
sesistonce in the external or working circuit. 
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Discharge, Duration of. The problem of determining tht 
factor has been attacked by various observers. Wheatstome with 
his revolving mirror found it to be yrhy— second. Feddersom, 
interposing resistance, prolonged it to qes'yu. dogain to 
second. Lucas & Caxin made it from 26 to 47 milliouthsof a 
All these experiments were performed with Leyden jars. 


Discharge, Impulsive. A disruptive discharge be 
tween conductors by suddenly produced potential differences The 
self-induction of the conductor plays an especially important pat 
in discharges thus produced. 

Discharge, Lateral. (a) A lightning discharge, which some 
times takes place rote lghtuing rod and the building of 
which it is. 

(6) In the discharge of a Leyden jor or condenser the dischatge 

which takes the alternative paih, q. ¥- 

ole expetarphen scillatory. The sudden or disruptive discharge 
such as a Leyden jar, or of many other 
atory in character. The ‘direction of the current 
that the discharge is really an alternating G8 

short total duration. The seads 
aves throngh the ether, which are exactly muh 
ight but of too long period to affect the eye, 


ogous to t 
Synonym—Sury ng Discharge. 
Discha: An apparatus for discharging Leyden} rem Iyoor 


sists of a conductor terminating in balls, and either jointed ies 


Fig. «93. Disewancex, 


tongs or bent with #8 spring-action, so that the balls can be set 
distances adapted to different sized jars. Tt thas am deenlating 
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In such a dynamo short circuiting or lowerity the resistuumee of 
the external Circuit strengthens the ficld, increases the eloctrome 
tive force and current strength and may isjure the winding Sy 
heating the wire, and melting the insulation. 


Dynamo, Shunt. A dynamo whose field is wound in stant 
with the external circuit. “Two leads are taken from the brasesy 
one gocs around the field magnets to excite them ; the other & the 
external circuit. 

In such a dynamo the lowering of resistance on the outer clicait 
takes current from the field and lowers the clectro-motive force 
the machine. Short circuiting has no heating effect. 














7 Snur Dywamo, 
Single Coil. A dynamo whose field mingnet # 
coil with 


gle coil eral such have been con: 5 


A dynamo in which the inductive & 


he ends of the prongs of a gigante 
maintained tn vibeation 


was 


Dynamo, Uni-polar, A dynamo in which the xotation of 
conductor effects a continuous increase kn Yee womtver Gh ieee 
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ing one part of the conductor to slide on or 
Thomson.) Paraday’s disc isthe carliest 


The CG. S. or fandamental unit of force. It is the 

can impart an scceleration of one centimeter per 

amass ofone gras inoue secoad. It is equal to about 
weight of a gram, this weight varying with the latitude. 


(a) ‘The carth 4s arbitrarily taken as of xem electrostatic 
in such condition that their potential is un- 

wtiers connected to the earth are said to be of zero poten 
other surfaces are discharged whes connected to the 
whose potential, for the purposes of man at least, never 


Asa magnetic field of force the intensity of the carth’s ficld 
‘one-half a line of force per square centimeter. 
The accidental grounding of a telegraph line is termed an 
(asm dead, total, partial, or intermittent earth, describing the 
Otend character of the trouble. 


(th, Dead. A fault, when a telegraph or other conductor is 
Soumected to earth or grounded at some intermediate point. 
Fowyms—Solid Harth—‘Total Harth. 

(th, Partial. A fault, when « telegraph or other conductor 
q connected to earth or grounded at some intermediate 


(th Plate. A plate busied in the earth to receive the ends of 
faph lines or other circuits to give a ground, q.v. A copper 
isoften ued. A-connection toa water or gus main gives an 
(lent ground, far better than any plate. When the plate oxidizes 
Ipt to intreduce resistance. 


th Return. The grounding of a wire of acircnit at both 
ives the cireuit an earth return. 


th, Swinging. A fault, when a telegraph or other conduc- 
ltkes intermittent connection with the earth. It ia generally 
[etabile to wind action swinging the wire, whence the name. 


Qnite. Hard vulcanized India rubber, black in color. Specific 
(ice in ohms per cubic centimeter at 46° C. (315° E wx 
faseal epic inductive capacity, (air = 1)? 2.56 (Will- 
2.76 (Schiller); 3.15 (Boltzmann), It is used in electrical 
intas for sty ing mambers such as pillars, and is an excel- 

ii fetional generation of potential, [ts black color 
‘Ht its mame, and is somctimes made a point of distinction from 
bate, qe ¥- 


PE 
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Economic Coefficient. The coefficient of electric effic) 
(See Efficiency, Electric.) 


Edison Effect. A continuons resulting in a tro 
rent which takes: between a terminal of an incandescent 
filament and a plate placed near it The lamp must be) 
a definitely high voluge to obtain it. 


Ediswan. An abbreviation for Riison-Swan ; the trade 
of the incandescent lamp used in Great Britain, and of 
incandescent system apparatus, 


Esl Electric (Gymmatus Electricnt), ime | 

Suey eee ving poll : tr da 
shocks. Its habitat ; ete 7 

in South America. an | 
it ba fren Lagen: socks ea sm egal 
from fifteen Leyden 1 
fect of coating. (See ad 
and Ray, Zlectric,) 


Effect, Counter-inductive. Aco 
clectro-motive force due to inductio 
opposing a current. 


Exacen Effict The of work 
to energy absorbed. A theoretically perfect machine would lax 
maximum efficiency in which the two seat ties named wo 
‘equal to cach other. Expressed by ( ecole lent, q- ve, the effi« 
in such case would be equal tor If a machine produced by 
the work represented by the ex Tateorteds sa seis 
in wasteful Boars in heating aie in oy 
resistance of the air and in other ways, its efficiency wo 
expressed by the coefficient or -5, or ‘one hundred was 
by fifty percentum. There are a number of kinds of cieien 
ah electric generator which are given below. 


Efficienc; ys Commercial. Practical efficiency of a mackht 
tained by dividing the available output of work oF caste 
machine by the energy absorbed by the sume machine, 
adynamo part of the energy is usefully expended im 
field bat this cuergy is not available for use it 
circuit, is not a part of the output, and is not part of the dis 


eet te the energy absorbed, ial eviclengy Br eq 


able «1 , the coefficient of commercial effi 
WM. made up of available, una uilahic aad eet 
sheen carrents, exc.) energy. CALNG ce ee 


| 
= 
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Effluytum, Electric. Whe! fun is minke to oscapy the 

of dielectric joe ye Je ee ly electrified ee ee 

strain or condition of lectric is produced, which. 

chemical change. The So coaditon areata 

the silent disc! . By an apparatus specially constra 

utilize the condition large amounts of azone are produced. 
Synonym—Silent Discharge. 


Elastic Curve. A crude expression for a curve without 


tions or sudden sinuosities ; such acurve as can be iby 


bending an clastic strip of 


Electrepeter. An obsolete name for a key, switch or pale 
changer ofany kind. 
Elasticity, Electric. The phenomenon of the dielectric 
Seecribed wader thistera When 5 popentas diderencel oh 
tween two of the diclect flow electricity 
ment iaeai veri through the dielectric, which current oe 
the electric stress, but is instantly arn hat 
termed the electric elasticity of the diclectric. This is expresel 


by Clecthic SESS ond in any substance ia inversely proportionil 


clectricstrain i 
to the specific inductive capaci 


Electricity, It is imporsible inthe existing 

knowledge to give a satisfactory definit oc oe 

views of various authorities are Peiven bere to ame aie a basis 
arriving at the general consensus of electricians, 

We have as ee no conception of electricity apart from the ee 
trified body ; we no experience of its independent existench 
7 3. H. Gordon.) 

What is Electricily? We do not know, and for practical pe 
poses & is not necesssary that we should know. (Sydney F 

er. 

Electricity. 5 . is one of those hidden a 
wis sterious powe: ti sch has thus become knows: 

through the medium ofeffects. (Weale's Dictionary of tems 

This word Electricity is used ns express more 
cause, which even today remains unknown, of 

that we are about to explain. (Ambite Guillemin, 
. 
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that electricity, whatever ite tree natare, ix ome, not fo; 2 
Electricity, whatever it may to be, isnot matter, amd is) 
energy ; What it resembles both matter and. in one 
however, in that it can neither be created nor 

vanus P, Thomson.) 

Tn Physics a name deaoting the cause of an important class 
phenomena of attraction and repulsion, chemical decom 
ett, or, collectively, these phenomena themselves, (| Die 
tionary.) 

A power in nature, often styled the elertric fufd, is 
itself when in disturbed equilibrium or in activity, by a eiteat 
moyentent, the fact of direction in which involves polar, si 
position of properties in opposite directions; also, by attraction 
many substances, by a law involving affraction betwoes sub 
stances of unlike polarity, and repudsion between those of like; 
exhibiting accumulated polar tension when the circuit is broker 
and by producing heat, light, concussion, and often chemi 
chauges when the circuit pases between the poles, or through auy 


imperfectly conducting substance or space. It is evolved i= 
‘isturbance of molecular equilibrium, whether from a 
sical, or mechanical cause. (Webster's Dictionary.) 


nces developing electrification by rubbieget 
originator of the term, apy it, wont 
did not know that, ifinsulated, any subsamce 
wasone of Ii * A piece of copper held by a) unde 
becomes electrified by friction. 
trification. ‘The receiving or imparting an electric charge 
5 ate ty polled to electrostatic phenome. 


in electro-therapeutics ; the subjection of | 
the human syste electric treatment for curative, toaic or Gar | 
nostic purposes. | 
Electro-biology. The science of electricity in its relation 
the living organism, whether as clectrieity is developed by G* 
organism, or as it affects the same when applied from am 
source. 
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of plants, In one 
= Legs wut cil 
ers to the other 
moe In some eo glraic as 

tained. 

Another branch reer to. ie eee et a 
vegetation. ‘This hus an effect on vegetation varying in 

Electrode. (a) The terminal of an open electric circuit. 

(4) The terminals of the metallicor solid Contiactons eres 
cireuit, immersed in an electrolytic solution. 

(c) The terminals between which a -woltais arc is Sonal 
in practice made of carbon, are termed electrodes. 

(@) In electro-thorpeutios many different electrodes are 
whose names are generally Tcergtve of fice shape, charact 
uses to which they are to be applied. oc 
the cars, and many others 


(¢) The plates of a voltaic battery. 
Electrode, Indifferent. A term in ol 


ation. 
electrode to h no therapeutic action, fs attriboned attributed but 
merely provides a second contact with the body to eign I 
cnit through the same. The ‘other electrode is termed 
peutic electrode. 


Electrodes, Erb's Standards of. Proposed standard sire 
medical electrodes as follows: 


Electrode, Therapeutic. A term in clectro- 
lactrone ap lied to the body for the purpose of inducing therap 
1g ‘the Tests for on electric diagnosis 
case. clectrode is applied to complete the circuit 6 
it is termed the indifferent electrode. 
Electro-diagnosis, The study of the condition of a 
the reactions which occur at the “‘terusiwale ‘ot \enttiodve 
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Electro-dynamometer, Siemens’. An 
nring currents by the reaction between two one 
movable, Byes the current to be measured passes. 
one of the oldest commercial ammeters or current messsirers. 


The milled head 
angle through which the head is turned 
juare of the current. The movable coil 


‘Thus in the diagram, Fig. 
G #is the movable 


Electrolysis. The eeparation of a chemical compound into is 
constituent parts or elements by the action of the electric cumrm 
Y may be decompesed into its elements, ms water 8 
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In winding such a magnet the wire coils must c 
direction of tho correat'in thoes to-ti ain ae poate 


re Ean 


1445. Discus or ax Buscreo-nacaxt Seowino Raxarion or Conver 
Fes ee Pane Wisvune 7p Fes FOCatTe ow La 


cited. If both 
magnet cannot be 


the 
4 


ik 


i 


i 


thick as possible 
the reluctance of 
obtain a greater 
long this shape da 
involves waste Of energy 
tion, 
Electro-magnet, 


clectro-magnet comsistis 
der wi i 


j 
: 


= pl 
current the from 
and attracts an armature 
agninst its grooved face, The cutshows 
the constraction cat : 
one. It is ie. to 
Flee Ws Ameer EOE brakes and clutches, Inthe eat ef he 
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the case of sitmple currents, tose in the same direction 
and thove in opposite directions cach other. 

constant oases Bares eee es a 
two magnets is, by the Ampérian theory, the attraction 

of See of etnies direction, as ix evident from the d 
‘The repulsion of like poles is the repulsion of unlike 

the samme applics to solenolds, q. y. (See Ma 

Ampére's of—Induction, Fe Elec 
netic Tnduction.) 

Electro-magnetic Control. Control of « magnet, iron 
ture, or magnetic needle in a galvanouicter, ammeter, ¥0 
or similar instrament by an electro-magnetic field, the restit 
force being derived from an clectro-maguet. ‘The restitutive 
is the force tending to bring the index fo zero. 


Electro-magnetic Field of Force. A Geld of 
lines of force, q. v., established through the 
current. A wire carrying a current i surrounded by 
concentric lines of force which have the axis of the 
locus of their centres. Electromagnets produce Hines 
identical with those produced by permanent mayuets. (See Fidf 
of Force—Mag netic Field of Force—Controlling ’ 
ing Field.) } 
Electro- etic Induction, When two currents of 


of the energy of the system. The vuriations 
produced in the currents are examples of 
tiow. The carrents have only the duration sais 
motion of the circuits. One circuit ts consi as carrying 8 
inducer current and rmed the primary circuit and iss cares 
the primary current, the others are termed 

iv 


itely small cu joa 
approach of the circuits will | secondary am 
ous current in the reverse direction. On sepatuting the 
cults a temporary carrent in the same direction is 
secondary. 

Acurrent is surrounded by lines of force. The approsch 
clrenits, one active, iuvelvss « chenge ia tai enann 
the secondary circull, Lines of force and currentoure ses’ 








magnet, Polar 
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CT Ee teenie iinstetee felis teeters ‘ottow) ) 
Speier erated Dise Electrometer—Weight Electrometer, 


Mie, eco Diaunant Lerurraarina Tunoay or Assouura Euectrousres. 


vessel. Referring to Fig. 152. g is the stationary 
ea ee ection 77 the moved) disc, 
ation a horizontal and trax 
ieee ‘wire, acting as a torsional spring. The position 
Acof the balance beau: shows when the dise /1 
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the fork. When the hair is midway between two dots on a vertionl 
scale the lever is in the sighted position, ait ie called, and the die 
is in the planeof the guard ring. 


Fig. 154. Poxtasie ELOCTROMETER, 


struction is seen in Fig, 154- ‘There the fixed die 
insulating stem g'. ‘The charging electrode iss 
lating stem g*, and without contact with tie bor 
iscover through a guard tube Z, with cover, some 
, V. The umbrella is to protect the 
from air tm is the sighting lens, +7 is @ 
packed with pumic . moistened with oil of vitriol or comet 
trated sul; uric 
the acid 1 : 
zon oxides, which might corrode the brass, 
per dise s charyed by its insulated electrode witht 
aabledise ts charged if desired directly throagl 
the case of the cut. The upper disc ix serewed up or dow 
by the micrometer JM, antil the sighted position is 
The realings of the micromter on the top of the case give he Git 
for calculation. 


Electrometer, Caplilary. An clectrometer for mensiring 
potential difference by cayillary action, whic Waites ts aiizcted ty 





Fig. 153. Lirnuan’s Carauasy Evecrsoueren, 


s @ and § connect one with the mer 

in B. The upper end of the tube! 
rubber mercury reservoir 7, and manometer 
this id film at the lower end 


ces than .6 volt, but can 
sce sitiall that it 
Anothi tentinl 
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cefvableasmerel, nial difference. the circle di 
Sather a! Sater eee eae 
cuit might be ex is 
between two consecutive 


ints woul 
Path. 


acircnit. 

In a primary battery by — accumulating 

tate tains ‘counter E. M. Fin the voltaic arc the dl 
hating of te two carbons docs the same. The storage batt 
changed by a direction 


eetea lente mayen reach a tetecy wena * 


shh easel Rae Unit. Unit electro-motive force ix 
whieh is creat aconductor moving through a magnetic 
at such a rate as to cut one unit line of force per second. Tt) 
which must be maintained in acireuit of unit resistance to mail 
tain a current of unit quantity therein. Tt is Sst woke ‘eat b 
maintained between the ends of a conductor in 

current may do unit work in a second. 


Electro-motive Intensity. The force 
of electricity. The mean force is equal to the 
tin between two points withia the ne gett ta one cath 
‘apart, such distance being measut 
= isdue ee Clerk bisa 


Bismuth: 
Nickel 
Silver 
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to in this ( 4] 


hunge 
(Othe rcatie ot itctetion ofa dieetied 


of intensity, the latter being 30,000,000,c00 times greater’ 
former, wale the ac ight is 30,000,000,000 


per secon 
EB ic Action. ‘The action of an electrophorons;) 
ined in influence machines, (See Electrophorous.) 
scams och poteatil Urabe sable seca ema 
tential by electrostatic induction, 1. We 
Sists Of disc ofineulating material 2, woch me resin or ft 
which is held in a shallow metal-tined box or form. 


be half an inch thick and a foot or more in diameter, ors 
mach smaller od thinner. Pemba : 
provided with sn insulatin, lo which say b or 
silk suspension strings. To use it the disc 2 is excited 

with a cat-skin or other suitable substance. The id 
then placed on the cake of resin exactly in its centre, so thal 


Fig, i. Buncrrornorous 


latter disc or cake projects on all sides Owing to 
is little real electric contact between the metal and di 

touching the metal disc a quantity of negative shereiae 
fo the carth. On mising it from he cake % comes of ext 
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Electroscope, Pith Ball. Two pith balls suspended at 
ends of asilk thread doubled in the middie. When cl 
like electricity they repel each other. The extent of their repb| 
sion indicates the potential of their charge. 

Electrostatic Attraction and Repulsion. The attraction sad 
repulsion of electrostatically charged bodies for each other, shows 
when charged with electricity. If charged with electricity of te 
same sign they repel each other. If with opposite they «ttat 
each other. The classic attraction and subsequent repalsion df } 
hits of straw and chaff by the excited piece of_amber is a card 
electrostatic attraction and repulsion. (See Electricity, Stalic— 
Electrostatics—Coulomb's Laws of Electrostatic Attraction ot 
Repulsion.) 

Electrostatic Sadat Coefficient of. BLaNueT coefficient 
expressing the ratio of the charge or change of charge in 
one body to the potential of the inducing, bod) % : 

Electrostatic Lines of Force. Lines of force assumed tocsit 








Vig. 161, Eeumctrostatic Lines of Force Brrwran Near Sravscrs- 


in an electrostatic field of force, and to constitute the same- 
general they correspond in action and attributes with el: 














Vig. 2, Riecteosratic Lives of Force Betwaen Distaxt Scxrace 


magnetic lines of force. They involve in almost all cases either : 
continuous circuit, or a termination at both ends in opposite! 


ilps 
Tah 
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rubbed with any of the following members, vice Perse The 
eta era decay a coven ie Wwanic battery, 
the succeeding elements to the zine plate. = 
Cat, and Bear-skin—Flannel—Ivory—Peathers—Rock 
meas Serine tae Iacela (ines cope ae Silk—the 
jood—Shellac—the Metals (Iron—Copper—Brase— 
Platinum)—Sulphur, ‘There are some eee 
iifoegh folds proneed agnint it t's pestinely ceed am 
“a zit 
other exceptions exist, so St atthe tibie i8 of little value. 


Electrostatic Stress. The stress produced transparent 
Gcadiocn tn, a2 plocirtaiie Sasa tose ety ma it re 


double refracting or viata ne properties 
such medium upon light. 4 Sd hctrestette Refraction. 


Electro-therapeutics or » The science treating of 
the effects of clectricity upon animal systems in the treat 
ment and diagnosis of disease. 


Electrotonus. An altered condition of aad 
occurring in a nerve subjected to the passage of an electric 
Ifthe activity is decreased, which occur neat the anode, the state 
is one of anelectrotonus ; if the activi objet ere toe occurs 
near the kathode the condition is one of kathelectroton: 


Electrotype, ‘The reproduction 4 for of ot of 


eogravingsor of ie Hike by ck 
fs of Ge pred perce fins Cota 


with ph 
more is dusted and brushed over 


fing, . ¥- 
Element, Chemical. The original forms of matter that ae 


be separated into constituents by any keown process. 
about seventy umber. Some of the rarer ones are being: 

to or cancelled with the progress. of chemical discovery. For their 
electric relations see Hvectro-chem ical Equivalents Electrochem 
ical Series, 

The elements in eutering into combination satisfy chemical 
afinity and ifberate energy, which muy take the form of electric 
energy ms in the galvanic hattery, or of heat gntuy, a8 fn the 
combustion of carbon or magnesium. ne 
element is the sent of potential’ ene: 

In combining the elements always « on in price ere 
Aserics of pumbers, one being proper to each clement 

the smallest common multipliers of these properti 
eguivalents. Taking the theory of wilency i pela Fa 
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Mathematical, A sonal of anything, corre- 
petra way. tou dserentisl, os the clement of a 


in a galvanic couple are 
st in 4 Bunsen cell, 

solution, as catbon plate in the 
tive plate or clement; the one 
termed the positive plate or element. 


Electrical Classification of. This may refer to 
Weetro-chemical Series, Electrostatic Series, or Thermo-clectric 
Series, all of which may be referred to. 


Elongation. The throw of the magnotic needle. (See Throw.) 
Shrenym—Throw. 


Embosser, peace A telegraphi i raised, 
chivacters om & piece of paper. Tt generally refers t a apenas 
- 


Fig. it, Morse Recrivex. 
of the old receiver type, one using 4 dry point stylas, 


Morse 
which pressing the paper into a groove in the roller aleve the 
etter cteractoce in dots and lines. 
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E. M. D. P. Abbreviation for “electromotive difference ef 
potential” or for clectro-motive force producing « current as dis 
tinguished from mere inert potential difference, 


E.M.F. Abbreviation for ** clectro-motive force.” 


Pig. 164. Bop-ow Mt 


A_ method of determining the 1 
magnet under examination, WS, it 
agnetic meridian, A O ®, and point: 

he ceutre of a Compass neeile, # 5 

‘of the latter the moment i calculated. 


inflowiny current of electric ostnose. 


‘move horizontally in its bearings 

ifts. This secures a more ever 

End play is not permissible im 

itraction of the field upon tle face of the 

: it endwise. Mor such armature 
have to be pepe 


units which involve the exercise of force rid ‘@ path of sont 
length. Af eter-gram, and coutitneterdyne are 


‘The absolute unit of is the ene, a force of one dyne exet 
cised over one centimeter ‘space, (See Dye.) 
LT") X space (L) = 
tic of moleonlar), wham 
potential, kinetle, or actual, and 


Energy, Atomi 1 chery doe to atomic 
Phetions set free by atomic change’, « ores of Cnemiesh energie 
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as the stress of a 5) A ponnd weight soy ten 

ira ook Ube of pokestal coergy of peel 
A given weight of an element 

represents potential chemical energy, which will be liberated 

actual energy in its combination with some 

which it hasan affinity, Thus « ton of coal rey 

of potential chemical energy which in the ki 

thermal energy when the coal is burning ina furnace. A 

yden jar represents « source of potential clectric energy, 
becomes kinctic heat energy as the same is discharged. 


Energy, Thermal. A form of kinetic molecular energy dne to 
the molecular motion of bodies caused by heat. 


Entropy. Non-available energy: As ener may in some 
way or ac be merally reduc Pio tieet) it ball be found that 
the equalizing of temperature, actual and potential, in 

while it leaves the total energy unchanged, makes itall 
because all work represents a fall in degree of enemy ora fall fa 
temperature, But in Dues such as described 20 such fall coald 
occur, therefore no work could be done. The universe is obvi 
tending in that dircction. On the carth the exhaustion oft 
is inthe direction of degradation of its high ee e > 
ae the parton ot the universe tends to zero. (See Energy, 

lation of. 


16s, _Ertnus! Conpenss 


intropy, Elec ‘k Maxwell thought it possible to mecog~ 
nize in tho Peltier effect, q. v.,a change in entropy, m gain or loss 
according to whether the thermo-clectric junction was heated 
¢ is is termed Klectric Entropy. (See Aimergy, 
Degradation of) 
Epinus’ Condenser. ‘Two circnlar brass plates, 4 and #, are 
mounted on insulating supports, and arranged to be moved towanls 
or away from cach other as desired. Between them is a plate of 
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Hearne tee ibaa haba aded back of 
apparatus is Ry operas 
Poeeet es cnet eaachine Pia toe einer te the sorthe 


Fig. 106 Ertsus' Comoaxsne. 


city of the connected to the machine is increased by 


near to it the gromndetl plate, by virtue of th ple of 
‘a This ia ocd Uo. lestentor ta rice 
oor Tt was invented after the Leyden 


'P.S. Initials of Mectrical Power aprlicd om 
ondiny Hattery sede bya compatiy beating that title. 





Fig. 167, Cae Booasare, 
quafizer, In electromagnetic mechanism an urrangement 


— 4 
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for converting the pull of the electro-m: 
Reesor Tesranpapfectiot, sina alts trengt 
throughout. The use of a lever acting as a eae m 


leverage Bone as the eee Sapper te 
amaymet core is one method of eliotn 8 es Such is: 
in the cut. # is an eclectro-magnet, with armature @, 4 asd J 
are the equalizer cams. The pull on hep short cud of the caus J 
sensibly equal for its whole length. 

Many other methods have been devised, involving di 
shapes of pole pieces, armatures or mechanical devices other th 
the one just shown. 


Equipotential, aaj, Equal in 
surfaces. Thus every magnetic fiel 


each one of which the magnetic “tensity wal it be 
Each surface is the locus of equal, intensity. The same 
surface can be constructed for ar a ae of 2 pect as an 
static field, and is termed an eq 

Equipotential Suriace, oe ee in an decir 
static field of force, which is the locusof all points of a gi sea 
tial in such field ; a surface cutting all the lines of force at a) 
of identical potential, Lines of foree are cut 
an equipotential surface, or are normal thereto. 

Equipotential Surince, Magnetic and Electro-magnetic. 4 
surface bearing the same relation to a magneticor 
field of force that an electrostatic cee surface (see 
poleatal Surface, Electrostatic,) docs to an electrostatic @ 

re, 

Equivalent, Chemical. The quotient obtained by diysdimg i 
atomic weight of an clement by its valency. 

Equivalents, Electro-chemical, ~The eae tof sity substance 
set free by one coulomb of electricity, The following give som 
cquivalents expressed in milligrams : 


Mercury (mereurous) 2.10 
Iron (ferric) * 











Silver 
Copper (eupri 
Mercury eae ) 
Lead 1.0868 Citorine 

Oxygen 89 

Equivalent, Electro-mechanical, The work or 
alent to unit quantities of electric energ: vies operon ts 
guitcurrent in a conductor whose ens ponent, | 
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Ether. The ether jaa by; Tight f thee 
explain the phenomena light. "Ligh tir da due | 
tuansverse vibrutions of the . Since the Feat 
conception of the ether has extended, and nonlin x 
and electricity are all treated as. phi Be 


density is atat 936% 10—" that of water, or equat ee 
the atmosphere at 210 miles above the "3 surface. 
la ese ee pe ee Tix epee aene Saat a. 
0 ible to an ing jelly, with almost perfect 

i re The wiost com jete yacunm 8 with cther. 

All this is a hypothesis, for the ether has never been » | 
exist. Whether gravitation will cvor be oxplained by it remain 
to be seen, 


Eudiometer. lunted ginss tube for mé 
of gases. see pee 


scale etched ore closed at one end orci 
other. 


poration, aoe The il 

tion tha balabcnce vitor te: Seen Be negutive 

isone of the effes ) investigated by Crookes in his experiments 

with high vi He asia that when a metal, even so ee 

il xposed to negative electrification in 

his high vacuum a that it was volatilized perceptibly. A ca 

minum electrode 1 and electrified negatively was found fo 

‘ ating of metal on the walls of the tabe, Even is 
tion of water was found to be accelerated 


one system. In the office 
micans, the different ‘alepioaee mee 
fice attondantt, no that any customers who 
be pu 
is of en tern the Central Office, 
only a branch office. 


Excitability, Faradic. produced i 
smuscle of the animal system by an ‘sternabua Taverner a | 
potential discharge from an induction col. 








248 STANDARD ELECTRICAL DICTIONARY. 


cireuit with a galvanometer for quantitative measurements or 
4 telephone for qualitative ones. 


Extension Bell Call. A system of relay Pe phere 
which a bell is made to continue ringing 
ceased coming over the main line, It is agate to p 
the alarm given by a magneto call dell, q. ¥., which latter 
tings as long as the magneto handie is turned. A vibrating 
tric bell (see fell, Electric,) is connected in cirenit with a 
battery and a «witch normally open, but so contracted as to: 
the circuit when a current is passed and continue to do se 
itely. The distant circuit 1s conne 
the magneto is worked it acts upon 
tery circuit and lenves it closed, while gocs on ringiag” 
uniil the battery is exhausted or the switch is openeat by band. 


Eye, Electros magnetic. An ores exploring a fic 
ope ea 


FL Abbrevia ‘ion for Fahrenheit, as to” F., meaning ro° Fahrea 
heit, (See Fahrenheit Scate.) 


Sosy A thermometer scale in use in the United 


= readings into ng grade, subtract 32 and multi; 
rite 


centigrade 
& sig C.— 8a C. Again 188° Co me(a 
additions and subtractions must be: 
n the degrees are minus oF below 2670 
rales for conversion might be put Giese aT convert degrens 
below zero ic mtigrade to the number Sf dogrems ped 
place a minas sign (—) before it. (6) To com 
de below zero into Fahrenheit Saf 
nuinber of degre /5, subtract from 32if smaller; 
32 subtract 32 sand prefix @ weinus sign, thus: —= oc 
) 4°. Again, — 30°C. = (30% 9/5) — 32 = 


0 P. oeaa by 9/5 and ee } 
| 


2= 


Farad. The practical unit of electric capacity ; 
ofa conductor which can retain one S cient Of cienarieliy ate 
potential ofone volt. 


The quantity of clectricity Charged wpon 2 comlmeting garfane 
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doctrine of reversibility. Asa motor it is called Barlow's or S 
geon's Wheel, If the disc without connections is pidly 
ces 


rithin it which resist its: 
amd heat the dsc, 


Faraday's Net. An apparstus 
showing ‘iat the electric: 
‘on the surfice. It cor 


ened to a vertical ring and the whole is 
mounted on an insulating support 


It ts pulled ont to its fall extent and 
is electrified. No. can be detected 
threads 


charge cans be: 
inside it. By pulling one of the 


it is with the other side out 
Now all the charge is found on the ont 
z side just as before, except that itis of 
course on the former inside surface of 
Hig. 8.“ Fansoay's Nev." the bag. The interiorshows to charge. 


reuits used aa primary. 
rest. 


A voltameter, in which the conlombe of 
volume of the gas evelved from acidu- 


a] i . especially in 
electro alternating, is: 


charges, 2s from an infucnce machine (Mots) ere sometimes eats | 
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Ferro-magnetic. j. Paramagnetic; possessing 

polarity of iron. w the, 
Fibre and sak 

eter needle used 


acedie and one section of the 


Fibre Suspension, @ galvanometer needle, 
bya vertical or hanging Sree oral scocte fibre, or a quett 
Al (See Genes 

‘This suspension, while the most delicate and reliable known, & 
very subject to disturbance and exacts accurate levellizg of the 
instrument. 

Fibre suspension is always chameterized by a reasitutive Shen, 
Pivot suspension, q. v., on the other hand, has ‘no puch force. 


Field, Air. A fictd the lines of force of whick thevegh: 
air; the postion ofa ficld compriaed witht a 2 volnaan otal 


serra dee eee 


phate 
o taeze the tir to eae 
of the seconiary 


‘Field Sensity or density of field is ex} in 
unit area of crosesection to the 


e dynamo is rotated the olen 
ce are bent outof their natural: 


forming the ficld. Owing to the fe 
ie polarity of the armature is not "Bead cian 
of the field magnets. Hence the compound 
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1 the cut is shown diagrammatically the distortion of field in a 
amo with a ring armature. The arrow denotes the direction of 
and #2 *** andss* *# indicate points of north and 





Fig.6, Disromriow oy Fretp ix a Rinc Armature or an Active DyNAMO. 


wath polarity respectively. ‘The distorted lines must be regarded as 
rualbntsofthetwe induced polarities ofthe armature, onc polarity 





Pig. 170. Distortion oF Fieip iw 4 Rinc Anmatunn or aw Active Moor, 


te to the induction of the ficld, the other to the induction from 
‘own windings. The positions of the brushes have much to do 


354 


with determining the amount and 
case of the ring armature it will be seen 
force wi thin the armature persist in their larity and direct 
SS et by the sindings alee antl 
across without contril euing ueirge patie to the fad” Two 
lines are shown in 

i aston toc ina sisites ban weeensedt dinerice! 


Field, of, When a condactor is moved 0 Seid 
Berectoertis ited in it, Sey 
ee other oe and with its lines of force, 
therel 


dency to strni dcatrnighiculage therefore resists the motion of the poe 
tor and acts nckeg, ‘upon it, 


Ficld of Force. ‘The space in the neighborhood of anattracting 
or repelling mass or system. OF electric elds of force there are fn 
kinds, the Electrostatic and the a Meenas Fields of pe 
which may be referred to, A ficld of force ma: Ee foes 


is in 
imaginas 
length of « f equipote arfsce, 
force along that line along the course of that pas of it is 
units ; for the differen of potential of the two ends of 
the line of force — m ; it is also equal to Fs (FP = belt, 
it represents numerically a certain amount of work ; 
whence # =. Third: The force at any part of the field con 
ae to the extent to which the fines of force are 
ther ; and thence it may be determined by the number of lies 
force yates through a unit of area of the 
nipoten aie that area being Accncssn te Es coe tee 
point in question, (Daniell.) 

Field of Force, Electrostatic. The field established by th 
attracting, repelling and stressing infinener of arene 
changed It is often termed an Electrostatic Field, (5°) 
Field of Force.) | 
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‘When the tin softens under too heavy a current the weight of the 
shot pulls it apart. 
Fuse, Electric. A func for igniting an explosive by electricity, 


There are two kinds. In one a thin wire unites the ends ofthe 
two conducting wires as they cnter the case of the fie. 


The 


Wig. 275. Wuxcrarc Fose. 


larger wires are secured to the case, so that no strain comes on the 
fine wire, On passing a current of sufficient strength the small 
wire is heated. In use the fuse is bedded in powder, which 

may be surrounded by fulminating powder, all contained in = 
copper or other metallic ease, Such adetonator is used for explod- 
ing gun-cotton and other high explosives. 

The other kind of fase is similar, but bas no thin connecting 
wire. The ends of the conductor ‘are broeght nearer together 
without touching. In use a static discharge is produced across 
from end to end of the conductors, igniting a proper explosive 
placed there as in the cane. 

The first kind of fuse is generally operated by a battery or small 
mechanical generator—the latter by a spark coil, frictional or influ- 
ence machine or by a Leyden jar. 

Galvanic. aaj. Voltaic; relating to current electricity or the 
electrolytic and electro-chemical relations of metals. (Hor tides ta 
general under this bead see Voltaic—or the main title. 

Galvanic Element. A galvanic couple with exciting fluid and 
adjuncts; a galvanic cell. The word element is sometimes applied 
to the electrodes of a cell, as the carbou cement ot vine clement. 
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Acopper ball drilied out to admit the magnet is used as 

in the ordinary use of the instrument. To convert it into 
galvanometer the copper ball is removed, The heavy susy 
magnet then by its inertia introduces the desired element into 


instrument. 
Referring to the cut, Fig. 179, Af is the 


magnet, with 


north and south poles # and s; .S is the reflecting mirror; 7 i) 
se areper eae 


tube containing the suspending thread; is th 
for ballistic work. 

‘The ballistic lwanometer is used to measare 
electricity in an. instantaneous dis 
be completed before 


the number ofcoulor 
ne 
‘coutrolling forces, 
:(4yon 


the moment o! 


in which K = coulomb discharged; P = periodic time 


tion of 


ches 


of the coils, when the needle yoiuts wo m0 
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dqatitic of electricity, by the deflections produced by di 
u quantities Uhrough their colle It & a ballistic galvann 
with very little or no damping. 
Galvanometer, Retlec A galvanomieter the deflections of 
whose needle are read by an iinage projected by light reflected frees. 


Fig. 132, Pascirue ov Reruecrine Gatwasomnten. 


‘Pig. 8). Reruretene Gsiwavomrres. 
a mirror attached to the needle or toa vertical wire carryi 
needle. Alamp is placed in front of the instrament 
mirror. The light of the lamp is refiected by the mirror 
horizontal scale above the lamp. An image of maslit or of 
may be caused thus to fall upou the scale, the mirror being! 
convex, or a lens being nsed to produce Nhe yeciedtion. 





272 STANDARD ELECTRICAL DICTIONARY, 


id upon the sinc of the angle of deflection produced whea 
arena teedlle lic in the se yeti plane. 


int ane of the needle. ‘Starting wlth the 
E lane of the coil, se v 
detect ig the needle, the coil Feary 8 
needle still more, until the needle it ia the 
intensity of the current will then be 
angie throughs which ie al waltaea Ce is 

it the galvanometer ircle carry: ae 
ver which the needley, we end tq aRsiie en Este 
netic needle, the latter an index at right angles 
thereto; @and 6 are wires carrying the current to 
The circles, Mand N, are exrried 
rotate, /7/is a fixed horizontal 
M, is placed in the magnetic meridian, the current 
throngh the coil, Af; the reedle in deflected = Win cree 5 
plane coincides with the direction of the needle, m. 


a8, ‘Tancenr GaLwasoMrm, 


strength is proportional to the sine of the angle of 
This angle fs aS the vernier, C, on the circle, #. 7 
knob, 4, is used to turn the circle, J 

Galvanometer, Tangent. A galvanometer in which the t 
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Galvanometer, Vertical. A yalvanometer whose 
mounted on a horizoutal axis and te deflected in = vertical 


One of the is Sn weigher 2 RS eee 
senting peta It fs not used for accurate work, 
Synonym—Upright Galvanometer. 





twisted to prevent induction: 
The instrument is ninde 

a high resistance coil for 

determinations, and wath «iy 

resistance coil for amperage 

terminations. 









Fig. 187. Vervica Gatvaxoniran. 
plane at right angles to the axis of the board is mounted. 

(the “meter "' of the name) runs down the centre of the bomk # 
groove also runs down the centre. The magnetic seedic is Ge 
tained in a qnadrant-shaped glasscovered box whiclt slides wpa) 





Fig. 288, Sux WILLIAM THOMSON's Asrmne-Merme GAt¥aNooETER 
down the groove. A number of short parallel needles mount 
together, with an aluminum pointer aré used. 

In the cut Ps the base board, J/ is a glass covered case conti 










276 STANDARD ELUCTRICAL DICTIONARY. 


one hundred times, rik page Thomson'sstandard. Sir Wilifass 
‘Thomson suggested the intensity of field prodaced by o eusrent 
of one ampere at a distance of one centimeter 

The gauss is not used to any extent; practical calculations are | 
based on electro-magnetic lines of force, 

Gauss’ Principle, An electric circuit acts spon_a magnetic pole 
ineuch away os to make the number of lincs of force that pass 
through the circuit a maximum, 


Fig. 1%. Gat’ Tanger Posrriom 

Gauss, Tangent Positions of. The “end on "* and" browdside” 
methods of determining magnetization involve positions which 

have been thus termed. 

Broadside Method and & 

Method.) 

Gear, Magnetic Friction. 
Friction gear in which tle cot 
ponent wheels are pene 
against each other by electro 
magnetic action, In the cat, 
repeated from Adherence, Elec 


fro-magnetic, the magnetiziny 
coil makes the wheels, Silchar 


of iron, press strongly together. 


Geissler Tubes. Sealed tubes 
o ot pas contafsing highly mre: 


with 
pistons ans i 
conn lase tightly 
See 
yond Itstabatee po 
Oa passing throught them the static Aistharge amines effects: 


Fig. 19, Macreric me Gea 
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She plan lo the degree of exhaustion, the contents 
or solutions surrounding it, The two Iatter 
esttontiecnsenes pe nomena ofters of a very beautifial 
oes: 


of the gas is leas than one-half of a millimeter of 
retical the dischange will 
produced raiiant matter 


Gelssler tubes for lighting parposes a3 in mines, 
tr er usninating the inserter ceviteo of te Tedy Jus sucgleal oe 
molical operations. 


Plate. jvt_pinte in a voltaic coups 
pee ocrs isa ee 
Ss Plate—Positive Element. 


trig ei es ntorage | 


iver. ee 2 ol 
"len reac nate 
th ‘of 
fillowing constants are deduced in Iegal ohms: 
Relative Resistance (Sil ee 
Specific Reaitance at °C. (3 ds 
ofa wire, 


rest teaes rece wns oo 


jaetceot ral jistance | 
= eclapiea aia =a 


Gilding, Electro-. The deposition of gold by sn electric current, 
or =. int the electroplating bath. 


Lae kind of brass, with a high percentage 
‘objects which are to be gilded by elee- 


of gt we 
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Gimbals, A suspension nised for ships’ compasies and see 
Me 


times for other apace It consists of a Tit 
journals, so as to be free to in ons 

is swung upon this ring, being ‘concentricall, 
Its jourtals are at reas mgies to jose of the ring. 
universal joint by which the compass, weighted 
support, is always kept horizontal, 


ch 


Fig. (gk COMPASS SUSrRNDED IN GrenALs, 


lectric the specific inductive capacity! 
orth eae as 6.57--6.85. 


all other ordin 
hings being equal, tae tha highest specie 


Gold. A metal, one of the elements; symbol Au.c.; atone 
or ut, 65.6; valency, 5; specific gravity HAE 


Tt isa conductor 
Annealed. Hard drewt 

Relative Resistance (Annealed Silver = 1), 1 

Specific Resistance, ds 2 

Resistance of a wire at 0° C. (32°F.) 

(@) x foot long, weighing 1 grain, 

4) + foot long, t-1000 inch thick, 

ic) + meter long, weighing 1 gram, 

1 meter long, 1 millimeter thick, 
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Guard Ring. An annular horizontal sutface earrounding the 
Palesced a in the absolute electrometer. (See Avectromelér, 
4 feeke.. 


Guard Tube. A metal tube surrounding a dry Pe used with « 
quadrant electrometer, or other electrotietors of that TES 
prevents the capacity of the lower brass end of the (vebich bens 
cnd closes the glass tube containing the discs) momesbay 
change by approach of some conductor coanected to the earth 
‘There are other guard tubes also. 


Gun, Lg achat pata An clectro-maguet with tabular ces. 
If, when it is excited a pieceof'an iron rod is pushed Into the cextal 
aperture of the core and ig released, the magnetic citele will iy 
to complete itself by pushing the rod onto that it cam thas be 
discharged, as if from a popgus. 


Synonym—Blectric Popgun. 


o 


onamdra yp 
astern Archi 
insu 


nutes electrification per 1 cestintt 
<10! ohms, 


urics—from 25% to! to eins 
oxto% ohms. The in! cof team 
given in Clark & Bright's 
ch R is the resistance st 
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(ec) The clamps for holding safety fuses, 

(d) Holders for  Jablochkott candles perio electric © 
(See Candie Holders.) 

(¢) A box or block of porcelain for holding safety fase, 

Hood. A tin hood placed over on 2 aro lamp. Sach | 
often truncated cones in shay 


reflect a certain amount Nigh posta ieee poet the 
somig extent from rain, 


Horns. The extensions of the pole picoes of a dynamoor: 
(See Following ores Leading: Horan i) 


Synonym—Pole Tips. 

Horse Power. A unit of rate of work or activity, 
two hore powers. ; 

‘The Rritich horse power de equal to 33,000 pound raised » 
ot per minute, or 550 foot pounds per second, or 0135 me 

rac power. 

‘The metric hore pores (isnashl oe ee 75 kilo ovat 

2 foot: 0 \, OF oree poms 

ae P i the a eeaaen sy for horse power. (See 

Electric. 


Horse Power, Actual. Tho rate of activity of « eqroy 
actually developed in condition for usc. It is less than the inde 
cated or toutl horse power, because diminished by the hurefal 
ances of friction, and other sources of waste. It is the forse p 
that can be used in practise, and which in the case of a motord 
be taken from the fly-wheet. 


Horse Power, Electric. The equivalent of a eee 
power in electric units, generally in volt-amperes or watts = 745 
watts arc equivalent to the activity of one PBntias pe 
75 are equivalent to ome metric horse power. The i 
46 is usually taken im practical calculations to xive the «x 
jency, 

Horse Power, Indicated. The horse power of an engine 
indicated by itssteam I geo. , length of stroke, and: re 
acu, without a paking any deduction for or 
resistances. The steam pressure is in accurate work deduced f 
indicator rae 

Horse Power, Hour. A horse power exerted for ome 
the equivalent thereof. As the horse is a unit of acti 
the horse power hour is a usit of work orofenengys: It i 
to 1,980,000 foot pounds. 


HP. Abbreviation for’ hori power?> 
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tobbins of insulted 
two bobbins 
Fig. Hoowes' Buecrro- 
MAGNET. 
coila are joined in series 





lieu seni 
He Baltic 
Petey ueae “ey 
ae rel a aii 
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‘is exact] 

phone. Ayan brougghitabon 

of one of the secondaries from the 

in the telephone, 

of the coils, it disturbs the bi and the tel 


To thoasure the forces acting a sonometer or audic 


‘This is shown in the up) parce ct Two fixed coils, ¢a 

are moustediut the ents uated bar. A movable coil ; 

connected in the telephone flrs ¢ and ¢ bya switeh can be 

nected with the battery and mm! circuit, len 

induction balance coils. The cata of the coils ¢ and 2, 

other are of the same fet Ifthese coils, cand ¢, were 
would be produced ape d 


ance vit te 


iy pre 1 


c nares eel 
inst each other, and 

ron ove of team, im taloos oat a 

fi ‘be produced. 


Rebs ‘the audiometer. He ta! 


1 eee detection of counterfelt coins, the testing) 
ot ae _of composition and the location ee 
Sted. Care lias to be taken thet 2 


is carried out in an apparatus in which @e 
mibers of a Wheatstone bridge. os 

pai ‘react on each other as primary od 

secondary coils is inserics with a 

the member of the igh ies corresponding to Shak 









Machine. An apparatus for wating bi 
Seb Di cage of seer tactngh proper soalon 
& boiler mounted on four glass legs or otherwise 

ted escape pipe terminates in a series of outlets 
ied a to. east ertee Lact pt etecee teen 





t Fig. 19. Anusrsowe's Hyoxo-nincrare Macuivs. 
PRES on ‘the steam so ns to get itinto the resicular 
Res und essential to its action. Dry steam produces 
If the boiler is fired and the steam is permitied to 


— | 
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This is the principle of the galyanometer. A 

methods of memoria ¢echnica haye been Proposed to remember 
‘Thus if we imagine « Roe et with the current sf 

always facing the axis of the cond ic neal tl 


muaguetii 
where the person is suj to Bewil ban have its north 
to the right band pes Dati 


Fig. sot, Revvtstoy or Coxpucrors Canenina Orrosrre Cermnere 


Again ifw % of a corkscrew, which as it & turned screws 
itwelf along © current, the motion of the handle shows ie 
direction of th . eee 

pole of a ne cted. ‘This much iss 

clectro-dynamics, but is necessary asa basis for 

induction 


ed in intensity in one conductor it will induce 
another conductor, part of which is parallel to 

eat and which conductor is closed so as to form * 
front is decreased the induced currest 

portion of the other cirenit will be of 

teased the induced current will be of 


thinking of the lines of force snrreand: 
Ifthe current is decreased these ct 
wist ortum contrary to their norms 
inga turn or twivtin ihe ether: 
nding in direction with the direction 
hat isthe same thing, Raster Le 
det. But we may anime that 
mance causes a current, which a 
h the requirements of the new linc of 


the opposite case. 


ariable current acting om anielghbety 
ne approach or recession of am iWay= 
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‘and to the of lines of force conductor at 
Batees sete See eg 
0 vekrost cutting or 


of 
. As lines of force always 
imply « di such current. 
Seererc ee by a closed conductor always 
nce to all portions of sucht 


for and to the curront and consequently sn induced current 
a Gea eae in the moving conductor, 


ume dins @ current rey jee sere rep ‘cnengy abstracted from 
of the induced current is 
“crear zat) he the rule that the new current will 


or develop new ones to the 
tee of ‘ince “field. 


ims acumen fadaced tn Kent he undensoed that 
angles it le component ie direction 
ES generic tt ‘The case resolves itself 
number of lines Seek etet any sectsty Ce iat 


of force be produced by a permanent or 
Pees ee ess Prine by 0 magnet, ermatcnt oe 


‘Ampérian, and the application of the Laws ji 


, 
om of twocircuits is the of ictic induction 
ee 
) It%s aiso defised as the work which must be done on 
against the action of unit current in each, to take it 

jwon position to an infinite distance from the 

knd also as the work which would be donc by cither circuit 
ty “eee ned of unit current in each, as the other 
Sens Ss given position with respect 
Eanes Iedepends on the form, ssc, and relative 
(eee ie toeaita; and ou the magnetic susceptibilities 


ther scrounding two clreuits of intensity # and 27 must 
g (Maxwell) as 36 Lf Wiis We 

shown that A/fs'in any given position of the two cir- 
Poteet cqeat (3) to tae crctaal poteatiel cnerey ok 
TegeHaifel be the-naniber of lines of tudaction, Mich 
Yo A, pais from A throngh 2, ot equally being duc to B, 

B ‘A, and. Aja styled the coetbclen of maka 


| a 
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Induction, Unit of Self-, The unit of self-indection is 
ssino as that of induction in general. It is the henry, q. ¥. 

Induction, Unipolar, Tnduction produced whieh 
continuously cuts the lines of force issuing pole of a mag 
net, As the Lines of force are always cuf in the same Sense # CO 
Hnnons and constant direction current ix produced, 

Induction, Vertical. In an iron or stool ship the indmetion 
attraction exercised in the compass by vertical elements of the | 
structure. Such vertical masses of froa in the northern besi~ 
sphere would have their upper ends polarized as south: 
would affect the ea as the vessel swr 
netic Sie ‘Thus this induction isa! 
ing a shipthrough a com 
femicircnlar deviation. 


Me J Yh 
Ln Fins 


a 
fe 


4 


. Ixpocror Drxaae. 

‘A method of train telegraphy. ‘The tris 

feluding a coll, and ae up by & 

fom coils along the line into which as alternating current i 
passed. A telephone is used as 0 receiver im place of asomndet 
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The invention, never practically used, is duc to Wil- 


Tetinence machines the paper ortinfoil armatureson which 
Inertia. pers 

A force in virtue of which bod: ints ie ites 
ite motion or rest except xo far as it Sacked on by some force. 


I This term ix sometimes applied to 
the phenomena of self-induction, or ruther to the cause of these 


ad cach other in any way. The other plates are 
by resistance coils of varying resistance. 

Influence, Electric, Electric induction, which may be cither 

current, or electro-magnetic, 


Insolation, Electric. Exposure to cf ight 
tilicts resembling thove of cd aga Sa ate el geared 


pan-strol term or the 

| tem * electric stm-stroke'” has been applied to them. 
ation. ‘The entire ap buildings and appurtenances 
| 06 Et Geraknutctirtag establishment. An clectric light 


| 
| for instance, would include the genemting plant, any 
} Sorel the mains and lamps. 


Insulating Stool. A support for a person, used in experiments 
Rin SIStic) peaieretond. PIL Baa ordicurily a wooden top and gins 
it Gime ene standing on it from the earth and enables 
surfice to receive ai clectrostatic charge. This tends to make 
hair stand on end, and any one on the floor who touches hint 
Will receive a shock. 

Iesulating Tape. Propared tape used in covering the end of 
wire where are Reding fonts: After the pee ped ends of 
two are together, and if necessary soldered and 
: anedl of soldering fluid, they inay beinsulated by being 
| a 

yagi it _may be common cotton or 
eee cress Ft sat be ene axa ot 
of gutta percha or of some flexible cement-like compostion. 


: ail 







+ 
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the isogonic lines. On such a 
and tuarked with the degrees and 


Iwlated Plant, Distribution or Supply. The system of 
pve ie Foye fey eee ering ens 
oe re a or er , as CONTE. 
Piaieteped Central Station Distribution or Supply. 
Lotropic. (Grie. 160% equal in manner.) Having equal 
fopeot il ircorioea tna teveeeor antsotebie sre Tus 
1 of ‘or silver hhas the same specific 


masa of copper 

in all directions and isan isotropic conductor. Glass 

his the samte specific imductive ‘ity in all directions and is an 

vacate i ¢ sane applies to maguctism. 

lion is an isotropic paramagnetic substance. (See Anisotropic.) 
The erm applics to other branches of physics also, 

LW. G. Contraction for Indian Wire Gauge—the gauge 


slopted in Beitésts India. 


J. Symbol for the unit joule, the unit of electric energy. 
dacobi’s Law. A law of clectric motors. I 


‘maximum work of a motor is ed when th 
if the electro-moti 
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. 
five times around one of the wires, back of the joint, the wish 
ge is then continued over the lapped 5 few moce barat 
are taken around the other single wire. The whole is then soldetst 


Hn 


Wig. se. Barraseae Journ. 

Joint, Butt. A joint in belting or in wire in which the emdatebe 
joined are cut off square across, in contact and secard. ft 
ensures even running when 

icknoss of a belt affects the 
dynamos are generally driven by belts, and 
Mem at au even speed to 


P 
or the stiffaces of the belt, 
When a butt joint is used in wire « al 
abutting ends, which may be 


This species of joint has been used om Lightaing 
properly be termed asleeve joint. 


et joint for 


ing of machi 
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electric candles of the Jiblochkom tye me & constituent of the ines | 
lating layer or colowibia. Later it was abandosed for another 
substance, as it was found that it melted and acted as a conductor. 


Line of Force. A line of force Kapp. tit 
gs Sad C. G.S. lines oRtmes edt ee | 


juare inch. Unfortunately it has been adopted tuanu- 
facturers, but, its use should be discoursged, as it © domi 
from the uniform system of units. 

One Kapp line per square inch = 930 C, G. 5. lines per syeat 
centimeter. 

Kathelectrotonus. A term used in medical electricity or eee 
tro-therapcutics to inilicate the increased functional activity induced 
in a nerve by the proximity of the kathode of an active clreuit 
which is completed through the nerve. The converse of amelrcire 
fonus. 

Kathode. The terminal of an electric circuit whence an electre 
tyzing current passes from a solution, It is the terminal connected 
to the ofa primary battery. 
josure Contraction. ia tern 


applied to th 
eircuit is closed. 


face of a my ples of polarization rotated 
pol 


ds reflected je the rotation is from Vet to sight, 
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Aswitch it break il 
eee 


Key Board. A board or tablet on which keys or switches are 
‘mounted. 


simi to th 
‘instruments. key isdey 
contact or break requisite for the seuding of the 
letter marked upon the key. ~The 
on which such key-boards are used, 
ee Yat the distant end of the line. 
», Bridge. for use with a Wheatstone Bridge, q.v. 
dble-to fst se caveat ie grog con we 
oe tances hen ic 
Pemetr,bcuae fomee o dosaiie Guo for Whe convent to 
rach its fall ‘This is capecially the case if the element 
being measured leas static cupacity, asa longocean cable. If 
connections were completed sinultancously with 


connecting the battery circuit 
‘Met os it is still farther dey the givmomecr cit i 


Fig. 906. Cuarce avm Disoraxce Kev 


Key, Charge and Discharge. A key for use in observing the 
of a condenser immediately ater remorving the battery. 
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od traning sgennection for nee conn ner, 


i 
2D, and holds it in contact with the charging 
fev on p Mietey F craciar ocdesigucted * Lesicts,"" 
aca ‘contact at S’, and catching against the hook 
i designated ** ," remains insulated 
feasesatte Bieter contact = Tie dm of anand 
an 
kelurge key. (Sec Acy, Charge and Discharge.) 


= ees the xy tf een ee it draws the 
away u ‘of magnet, i magnet or its 
‘mature is wound with wire this action of the key wil 
(me instantameous currents to go through @ circuit connected to 
le magnet or armature coils, 


_— 


Fig. 2, Simues’ Macxrro-tuncrmc Key. 


fae a ot eet an armature £ is pivoted between 
i) of & courpound horseshoe magnet, G G. 
is wound with fine wire and « key Nandle 4 is provided for 
king it. [a its normal position ‘handle is drawn upward, 

the end Sof the armature core is in contact with the south 
leS ofthe permanent magnet, and the end 2 ) with the north 
le. ‘This establishes the polarity of the armature. On depress- 
{ the key the contacts ure broken and in their place the ond 
@comes frcontact with the south pole and the end SS wr 


a 
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which is in cirenit with the line. The cut onl 
of the key, whose construction is quite com 


in 
sri 
ing the contact. 


Key, Plug. An sppliance for closing s eireuit. 
Two (aa blocks art posupetea boise 


Pie, wy. Prvo Kev. 


Key, Reversing. (a) A double key, nrranged so that by depres: 


ing oue key a current flows in one direction, and by depressing the 
other a current flows in the opposite direetiog. It 4s used im com 
nection with # galvanometer in experimental, testing or measuring 
operations. 

(8) A key effecting the same result used in quadruplex telegeaptin: 


Key, Sliding-Contact. A name given to the key used ft 
making instantancous contacts with the metre wire of a met 
bridge, q. v. The name is not strictly correct, because it is impor 
tant that there should be no sliding contact made, as it would wear 
out the wire aud make it of uneven resistance. 

Itis gee which slides along over Berga at vehied, bee! 
depressed, proses a: platinum ti i ‘upon the 
On beg ased from ates key iaadle wings up set 
takes the knife edge off the wire. This removal is essential toavebl 
wearing the wire, whose resistance per unit of length amt be 
absolutely uniform. 

Key, Telegraph. The key used in telegraphy for sending car 
rents ns desired over the line. It consists of m ‘voted lever with 
finger pie Jover when depressed makes contact betetet 
acontact point on cod anda hewages py point on te 
hase. This closes the circuit through the line. When relessedit 
springs up and opens the line circuit. 


Kilo, Ax to the uanies of units; it iodieates one thocsaad 
times, as kilogram, one thoussnd gramia A few sach units me 
given below, 


Kilodyne. A compound unit; ove homanitgne. (See Orel 
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A compound unit; one thousand grams; 2.2046 


Acompound unit; oae thousand fonies, q. ve 
A-compound unit; onc thowsand meters ; jaf. 
be st: 0.631382 statute miles. (See Afeter:) 2 99 
Acomponnd unit; one thousand sits. q. ve 
Kine. ae eet oe Once ake estos or nite of motion; 
veentimeter per second ; proposed by thi Association. 
aes hear roid parcety Peehe 
piers beat hse) equantity of electricity arriving by the 
eras to tity: I the junction by the 
Bin of tae lates of ihe caren 
femee Roe) ise! jantion isequal to zr; 


con last sente! its flowing towards 
o ( Ef antdgnonl Uae lowing towar 


those flowing away from 
the otber. 


I. a ental autalliccirult nia within it a source of perma- 


Pa pecs of the interelt 
(the current Ee Sen ircult into the pots 


resistance are, iS theo sheen of current be all taken 
EK. In a metallic 


‘app to each several mat re a wire network as well 
metallic loop, and it holds good even when an 
‘ ae ectapst irony reg ed (Danielt.) 
Th this statement of the two laws E stands for e/ectro-motive 
t@; C for current intensity ; and 7 for resistance of a single 
ber of the circuit. 


- The jon of an object on a 
gate. The knife of should abut against 
waite eige ia gecerally carried by the ‘poised object. 

ward and on the support one or moro 

cane surfaces are provided on which it 

lance this suspension can be seen. It is 

Roe dipping needle. 
snc in cases where vertical oscillations are to be pro- 


| tical, mile ; a term derived from the knots 
Mie og Hing, by navigators. It is equal to 6,087 feet, 
‘Synonyins—Nawicat Mile—Geographical Mile, 
7 eee A law of the rate of travel of the elementa 
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Fig. s0a Pinsme Anc Laur. 
lamp, Arc. Alamp in which the light is produced by a vol- 
Bare, Carbon electrodes are alniost universally employed. 
belal mechanisms, operating partly by spring or gravity and partly 
electricity, is employed to regulate the distance apart of oe 


hee cll ey | 
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carbons, to let them touch when no current passes, and to separate 
them when current is first turned on. A 


‘The most varicd constructions have been employed, 
which will be found in their places, Tope ay ta 
divided into classes as follows, eect Es 
anism and other features ; 


wit) Single Tighe _sagalators or mowopkotes. 
the whole current 


next one, 
) Multiple light regulators or 
tee Techaulae wat oe eth: 


the m; regulating device may bo a single ego 
solenoid constituti a derived oF 


lamp, or ft may. inclade two sco era 
aigeentially eee to 
other constituting a iP 


Lamps with fixed parallel cartons termed, 
ae (q. v-, of various typen). 

(d) Lamps without regulating 
‘These include lamps with com: Sate 
whose abject was to dis te os 
mechanism, but which filch ec scime cases have | 
as much regulating mcchasism as any of the 
ordinary arc lamps. 


Lamp, Contact. A lamp 
action on loose contact between 


dechrodah la usually fat or nearly so, and the 
other one of pencil shape rests upon it. 


Lamp, Differential Arc. An arc 
regtietien ‘of te distance between whose: 
depends on the differential Mery of two seperate 

electrical coils. The diagram illustrates: 
ciple The two carbons are seen in 
upper one is movable, The current 
t divides, and the greater part goes: 
low resistance coil Jf to # contact 
thence by the frame to the uj 
through the arc and ree 
it leaves the lamp. 
current gocs through the coil Wf? + kite eae 


i Hi 
a 





designed for use alone upon its 
Ing. mechaniem in periee with te 
See 


24 ee tira asiel to eben 


iB a ae by tevin 


Fig. ata Incanpescest 
Kuseruc Lams. 


y a 
to the outline of a regulur flame. 


pin attacked at ite ends to wo abort pieces of platitnans 
pase srongh the glass of the bulb and around whieh 
platinum has almost exactly the same 


fi 








current will move in the positive direction, 2. ¢., towands the 
north pole of the axis of the magaet. 


latinuin wires pass the 
Fehamber, to effeet Te connec 
wires of thecireuit. 





DICTIONARY. 


conductor placed 
fom = wire 


eduction. (Danial!) 
hn ‘in ing i field a current 
cra ingore nc wy ome 


ler Boxes, Electric. Letter boxes with electrical con- 
toa bell or indicator of some sort, which is caused to act 
fog ‘a letter inte the box. 


interior surfaces, coverin; 


usual itconsists ofa glass jar. ‘Tinfoil is pasted around 
ao Prat . i a 
‘tot ES of the walls: 


its interior becomes charged ; an equivalent quantity of 
is repelled throngls thi of ths peri- 

an removed frou! the conductor it will 

. If the outer coating and kendo, 


a 
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are bot touched or nearly touched by a conductor a distu 
discharge through it takes place. 
If one or more persons act us discharging conductors they 


aN 


Fig. 213. Lavonn Jae with DiscHancer, 
receive ashock. This is done by their joining hands, a pers 
one end touching the outer coating and auothes person at the\ 
end touching the knob. 
From an influence machine a charge can be taken by conns 
the coating to one electrode and the knob to the other. 


‘fl 


Tige aie Svirume Aco Levban Jan 


Leyden Jar, Sir William Thomson's. An especially effi) 
form of Leyden jar. Tt consis of « jar with outer Lint eet 
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Sone ha biperiepoea lage All piaad ‘One plate is connected 


Fig. ay Coun cx Tooreen Licuramc Acsssree 


Th ig axrester is near the end of the linc before it 
fiebes exy instrament, (See Alternative Paths.) 


Fig 6 Prin ox Plate Leow Aserrex 


{a ita Arrester, Counter-clectro-motive Force. 
[Merete Prof. Elihu Thompson. A lightn’ frarnatee 
ts 


peeaenen Areater rester Plates. The toothed plates seat im con- 

tooth, or the flat plates of a film lightning arrester, 
Which constitute « lightning arrester. Some alvocate restricting 

Tecate poo 


Arrester, Vacuum. A glass tube, almost com- 
exhausted, into which the line wire is fused, while a wire 
to ax earth connection han its end fused in also. 

A high tension discharze. such as that of lightning, goes to earth 


putin! vacuum in preference to going, through Yue tine, 


lm 
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hich by its ity and selfinduction opposes the pasnge 
Through {tof a lightning discharge ] 


It ds capecially adapted for underground and subsnarine Hees 


Lightning, Ascending. ting 
seems to ascend. It is thou ¢ thar this may be duc to P| 
electrification of the carth Geeanens ition of the 


Lightning, Globe or Globular. A very unusual form of lig 

ning discharge, in whi he flashes aj as or | 
tg ty cr erie fee ee 
slowly that the eye can follow them. They often 

striking the ground, and sometimes explode with © nolse thes 

cannon. They have never Soree- 


satisfactorily 
times the phenomenon is probably subjective deddue to persistence 


of vision. 


Lightning Jar. A Leyden jar whose costin; 
alin usted on to the surface while shell 


dry. a its 


orce. Imagini Be wit 
attraction in a fie! 6 
cate the partis intensity of aig different 
normal to equipotential fice See | 


Imaginary lines within a body markite 

2 Lew inagnetic induction, ‘These 87 
al to lines of force, but may, in bodies of uit 
yatalline bodies, take Various direcsam 


etic Induction. 


11 a field of force which mark the dine 
of force in the field most mapidly i 


phone exchange a cam or 
switch used to ¢% the operator's telephone with « 
fine. 
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A block of ead binoxide, with plasaur 
foils for uso as an cl im a storage battery. It lane 
of plates, but 


met wis any sxtesied wiopaca. 


In & dynamo the amperes of current delivered by it 
‘any gives conditions, 

Action. (a) In its most usual sense the electric cur- 
within a battery, due to inspuritics in the zine, which currents 
cireniate in exceedingly minute circuits, and which waste 
and chemicats amd contribute nothing to the regular current 

(is battery. Amalgamated or chemically pare zinc develops no 


{) ‘The term: is sometimes spot to currents set up within the 
trmature core or pole pleces of adynamo. (See Currents, Foucault.) 


Lcal Battery. A battery supplying a focal clreait (q. v.); ia 
Semper, where it is Stout tac . the battery is thrown in 
‘oul of action by a relay, and its current docs the work of actu- 
tak oT soander and any other local or station instruments. (See 
Local Circuit. A short cirenit on which are placed local appas- 
fins or instruments. Such circuit is of low resistance and its cur 
fut is supplicd by a local battery, q. v. Its uctéon is determined 


he current frou: the main line throwing its battery in and out 
‘Greuit by a relay, q. ¥., of some equivalent. 


at 










i 





Currents. Currents within the metal farts of a dynamo. 
Gurrests, Foucault.) tn a galynnic battery where there ix 
1, q. vi, there are also local currents, though they are not 


Sften referred to. 





Wie magnetic needle ; it isa line passi places on th 


(ia surface where the condition of a given declination is fou 
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Magnet, Axial. he ae 


ile posed bar magnet & the shape of a bes, 
sale it with varaitel sides wea cates longer then bs 


with ‘mitt Gro slots cut Te cop sides, 0 as to mi 

a horseshoe mngnet. Its shape enables it to he 
closely by a mass of copper, for damping 

instrument dead-beat. Such a magnet is 

Halake’s gmalvanometer. 


Magnet Coil. A coil to be thrust overan irom core, to makes! 
electro-maguet. They are often wound upon paper or 
bobbins of spools, $0 as to be removable from thie core if Gastro. 


Magnet, Compensating. magnet fistened near a com 
Piss on an iron orstec! slap as aa pate ee te action of the 
of the ship upon the magnetic lc. The ship itself always 
; and this is neutralized by one or more com 


Controlling. A magnet porns toa phe fer re =~! 
iective: tendency. ‘of its mag 
g gulvanometer it often is stg cured 


Sen al cre ca 


ars can be more 


it magnet, built up ef 4 
ly magnetized 
pound magnet may be ‘more power 


magnets of 
Ql ree made of eustiron, aoe 
nat the point of view of permeability: 


magnet is one used for bringing 
. ie body may be a metallic dise or 
magnet deperds on its lines of force 

so that the boy as to cut thems, aatd hemee feat 
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fret, Deflection of. The change of po ms 


het, Haariem. Celebrated magnets male in Haarlem, Hol- 
Logeman, Van Wetteren, Funckler asd Van der Willigen 


te makers who gave the celebrity to the magnets. They 
horseshoe magnets, and would 


carry about twent) 
Keio weigtat- 4 
Horseshoe. A magnet of U shape—properly one with 

e ‘alittle closer together than the rest of the Limbs. 
i and attractive effects it is the most generally 

as lifting effect is due to 

ete iron circuit, such ns 

ce. As the term in now 





Fre. 


Fig. 218, Jovur's Rixcraosacset, 
Met, Joule’s Electro. An clectro-maguet of the shape of 
Ider with « longitadinal segment cupoit. is wound wit, 


— a 
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ireasshown., The ones of the: 
fe the armature. Itlsof high 

Magnetic ‘Adherence. Tasos ofa nies of iron to 
to the poles of a Tt is best = duc 


" Magnetic Attraction and . The attraction of a} 

net for iron, steel, nickel and it ancl of unlike poles of: 

for each other. It is identical with electro-magnetic ottmces 
. (Also see Electro-mmagmetisne.) 


Magnetic margin and Repulsion, Coulomb's baw 
Magnetic attraction and repulsion are inversely a8 the squared 
the distances (Ganot.) 

theoretically trae in the case of isolated in peactine 
rly apply on account of the large ant 
ess of magnets, 


1 ‘The | the ofa x 

aly co pooner ms over ad 

In such cases an ae cane ito the i ce 

the needle which must be determined and allowed for aoa 


pemos, To determtas twits aa etic needle the suspensica 
3s made removable, that the needle cat be 


Row fesse and a great sce be 
observer and any observed body. 
dimuth of a body referred to the mace 
fore subject to the variation of the compass Th 
azimuth of the observed body. 


'y. A name for a compound 


ated. “The object of 
pnger element or inagnet from: dey 


ompound Magnet. 


ic Bridge. An apparatus for testi the reueie 
eon: hE ooplan ct nae 
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Magnetic Circult. A magnetic field of force is cluaracte 
thie presence of Hues of forse, witch, whl apres imately 
curve around and | 


The 


Fig. san, Owestacr Porrion oF « Dovmuneycs: 


‘Macnanic Cincurr, | 


Fees relnctaw 
and the prolucingesy 
field of lines of force is termed sometimes smag-meto-motd 
q. ¥., corresponding to the electro-motive force. The mode 
meut of the magnetic cirewit |e similar to the q 
law and the laws of resistance and to the 
circuit. | 

Magnetic Circuit, Double. A etic circult which | 
repreients two horseshoe magneta with their like 
contact. It is used for field ma, , the armatures occa 
place between the consequent 


Magnetic Concentration of Ores. The concentration ¢ 
the freeing them from their gangue ete oe | 
only poplicable 635 soe cases in whi a py iaiace = 

ngue is att y the et. Ite 
Peoncentration of magnetic ion saad (Geeta 
centration.) 


Magnetic Concentrator. An apparatus similarto = 4 
sepurator, q. v., but used to concentrate magnetic fron su 
the action of clectro-magnets the magnetic irom sand (a4 
is separated from the sand with which it is mixed. 

Magnetic Conductivity and Conductance. The firs 
of permeance and of the magnetic circuit included the 
magnetic conductivity, which conducted lines of force 0 
magneto-motive force through a magnetic cireuit. The tt 
displaced by permeability and permeance. 


Magnetic Continuity. ‘The completeness of a muagmetic 
as when the armature of ceive Tone 








“a 


eres 
pee OF. pak lass 


or pane of glass ‘hellitatea the arrai 

a smaller magnet, so that they fall p 
thought by some to improve the effect. 

what are termed magnetic figures, q. v- 


Magnetic Dec! 
needic, causing it to rest at an 
variation of the compass. (See tic Elements.) 


Det » The 
alee bee, Sed eae 
angles to the lines of force. 


eee ‘The inclination from the horizontal assumed 
i aera cal plane. (See 


: 
ty 


i 


| 
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Magnetic Force. The forces of attraction and 
cised by a magact. By Ampére's theory it is ide! 
forces of attraction and repulsion of electric currents. 


Si 
"2 wheel, 


ecoantt 
mass; mse 
ig ofcet ie 


Friction gear in which eh 

vd to draw the wheels together, (See “heres 
Blectro-magnétic Friction Gear.) 

tion from the horisstl of 

agnetic meridian. (See Mag 


the indus 
ne north pole 
ples. Such 
They 
wes the bodl t angeles or norm bo 
ich bodies are called diamagnetic. 


force which may exhi 
f in an opposite 
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Magnetic Intensity. The int of the 

Se na ee 
@ unitarca of the Such area: at 
thedinestion of the lines OE foes Kin 
Lag. In maguetism the tendency of hard iron or set 

expert to take wy ‘ism slowly, and to with it slowly. 
(See Magnetic Inebtia.) The lag Widéts the ecto : 
and is a minor cause of those necessitating the lead of the 

Synonym—Moguetic Retardation. 

Magnotic Latitude, Latitude referred to the magnetic equiet 
and isoctinic lines. 

eo Leakage. The lines of force ina field magnet waich 
puss through the air and not through the armature are useless 4 
represent a waste of field. Such linos constitute magnetic leakage 

Magnetic Limit. The temperature beyond which « Perasag 
netic metal cannot be muigueliead: The magnetic limit of fram) 
from a red to a white heat; of cobalt, far beyond a white heat; 


chromium, below a red heat; of nickel at about 350° C. (66a°F.) of 
mangnnese, from 15° C. to 20° C, (§9° to 68° F.) 


Fig. ony. Macnersc Lines or Fomca, Dieectios or. 


force whose lines form circuits comprising part of and in some 
places all of body of the magnet an which are 
through the airor any surrounditsy or 
body.” They may be thought of as feoked by the Asmpértan sheet 
current, and analogous to those just mentioned as surrounding ® 
conductor. 

A magnetic line of force may be thought of ms aset of yorticet 
or whirls, parallcl to each other, and strung along the Hne of force 
hich is the locus of their centres. 
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Shield. In the +9. ¥: Some- 
(Setrong local Seld Smad to act ws a iii by its predoxn 
+ overcoming field to which the needle 


Shunt. The conception of a magnetic cireult being 


which connects points of a magnet di in polarity, so as 
foe rere ap wegen Lect 

t capeciall; le ia Case loc ts. 
\ubar of iro 'p ‘across from fimb to limb a short distance 





Pig. ws. Mace 

etic shunt has been used to diminish the lines of force goin 
gh the armature ani hence to weaken the field and dimin: 
eetromotive force, By moving the shunt nearer or further 
the poles the dynamo is regulated. 

{he cat the projections between the yoke and poles of the 
€t shown act as ashunt to the yoke, taking some lince of 
therefrom. 


gmetic Storms. Terrestrial magnetic disturbances some- 
‘covering very wide areas, and affecting the magnetic declin- 


al : 4-- 
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assumes that such currents permanently circulate 


sees. Under onlinary 
ice im their direction and uo 


Wig. 6. Averfortaw Commnxrs ox Macnere. 
fullest carront inced. 


are put together the eu: 
‘and will repel each other. 


eee ne oe, Sear eka ee Manere Sxowee 


Magnetism, Blue. A term arising from the two fluid theory of 
Thugnetism ; the magnetism of the south pole of a maguet. (See 
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» Cycle of. peat pered treba een 


Magnetization, 
negative magnetization es 
force begianlcg’ at a fi Wale, gently ery ra pe 
mum, or to a yalue of maximum distance 
returning to the original basis, Tt is shal sella 
ition and may extend on both sides of s zero line 
positive and negative values. 
Cycles of magnetization apply 
other apparatus of that character 
system. 


versa. Ts) 
the inducing 


ite. a= 





to the mag. 
‘or quite at the centre, so 
ither end that it marks the 
jaguet. 

fof the piline of no magaction with 


the lines of force run into cach 
Ne, is tus termed by Jamin. 

‘ion for Magneto-electric Generator. (See 
aller fagn ( 


A-call operated by current from a magneto- 

It is very opereed Pr S in telephone systoms, 

j. Relating to induced electric effects due 

fee tie cinguede lines of force by, or equivalent 
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action of or upon a conductor. biog Hecerack ie: | 


elect effects and are only di 
the field being due to a permanent magnet wae 
pre 
A device for ‘to res 


conning me alsanmet nerdle, Tt consists essen! eet 
circuit with a key and with the galvanometer. Saomeel 
circuit un inverse current $s established by induction, tendit 
bring the needle to rest, 

Magneto-electric Generator. A current genccator open 
by maintaining a potential difference at its terminals, by reac 
ia a field of force, which Geld isestablished by a permanent nq 





Fig. ay, Macnero-Buncraic Gexmxaton. 


The cut, Fig. 230, shows the eine! inciple of constr 
of a direct cancel enna a Re en tet 


Wig. sy, Mackevo-Euecruc Ganexaror 

the poles of a permanent magnet. Any of the regnlee 
name armature can be need. From its commutator 

is taken by brushes. 





sonsi~ 


a 
yctbreacedlc 


eee eee ere een ennes of 


avenisg 


or 
The 
collecting, 
ing con~ 


bei 


wire 
current is desired, one of the 


if a shocking 
Ry 8 series 
Sag tig. 


ic Machine. 


Sahota 


needle to which a concave mirror 
the mirror is reflected 1) 


sei 


aes 
u a 


Perce tae 


ny ton 


Hi 


iis taovemsents are 


where 
ents of the 





inelades a 
light ray 
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meter maybe nsed 
investigations of the intensity of the earth's field, 


Tt involres the determination 4 
product of the magnetic moment, 
zontal component, H, of the earth 
of M divided by Knowing 
the formula M 
formula H=)/M /H. 
MH is determined by the method of vibrations. A 
thin magnet suspended by a torsion filament is cnmsed too 


or separately 


M/H is determined by the Rud-on deflection method, 





if at 
{b), which gives M/H, a 


Reegiece meena 
then have the 
SCUIGeSEWY wich if? io relatively: soall 


combined giving M and If in C, G.S. 






ometer, Differential. An eee invented by 

for testing the magnetic qualities of different samples: 

‘very similar in construction and principle to the 
wridlge, q. v- 

ing a magnetic field 

se cheait. Ie is usually 


if 


¢ is turns of the wire viding 


‘by amperes of current, or 
ms. 


ded in m vertical glass 
fine filament. A bit of untog- 


Gee A bar of steet 
residual magnetivn. Steel Pik. #35. Macneroscors. 
sigh coercive force in virtue of 
‘M once magnetized it retains part of the magnetization. 


cela LS 








ee vthe temperatere varies from ida sapent tien there 


¢ potential differemeca be established the varia- 
2 Bre i evident that thay must countenct cach 


teaser ‘The larger conductors in « system of electric 
ke. v. To complete a circuit, as by closing a switch. 
ke and Break poareas A current which is continually 
ae arse gel It Gs apptied only where 
icfeaka” cach other with great rapidit ty. 
ae = ipeeceietion ait cr pole changer, , ete. It 
ted considerable im: She in litigation ition acting the Bell 


lone courts ‘that th inal Bell t 
8 be efeltpgcren. fr helene 
ia et ean 
on we been made by 





lapterurus. A fh, sometimes called the thunder fish, an 
Fendt of Aftioan rivers, occurring in the Nile and Senegal.’ It 


Ps 
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possesses considerable electric power, similar to that of the 
notus and torpedo, although inferior in amount. = 


Fig. ay7. Matarrtsuees. 


Man-hole. ‘The cistern-like depression in the ground for git 
access to the ends of tubes in electric cominits. (See Cow 
Electric Subway.) 


Marked End or Pole, ‘The north pole or north seeking plow 
a magnet, 6o called becnnse it is mailig marked Sry dors rs 
scratch by the maker, The south pole is called the unmarked et 


Mass. ‘The quantity of matter in abody, The C. G. S. enka 
mass is the quantity of matter inagram. While weight varies ti 
latitude and other circumstances, minss is invariable. 

‘The unit of mass is also defined as the quantity of matter which 
in a balance will counterpoise a standard mass, the gram or pou 
As the gram is intended to be the mass of one cubic comtimetert® 
water at 3.09° C. (39° F.}, the C. G. S. nit of mass is really 1.000015 
gram. 

Aso primary unit its dimensions ure indicated by M. 


Mass, Electric. A term for quantity of electricity, Tike ait 
mass is such a quantity as at unit distance will act with unit ket 


Matter, Electric. The imaginary substance constituting ele 
tricity sption used purely as a matter of couvenienes: 


lant. Matter in the ultra-gaseous or so-called 
. In the garcons state the molecules of gas wel 
kinetic motion, colliding actually or virtually with ox= 
ing from such approach, and. a algo the willl 
1. But except for these deflections, whic 
frequency, the paths of the molecules 


t state matter exists in se Ligh a wacuus that coe 
molecules rarely occur, and the moleules semi 
beat back forth in straight lines from side to side of thee 
taining v 


of gusin this condition is termed a Crookes” layer, Bom 
Prof. William Crookes, who discovered aud investigated et 
Phenomena. 
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3it 
Mercury. A metal; one of the elements; symbol, Hg; atomic 
fright, 200 100; valeticy, a. Tt 3 - 
fercbfelccncity. ‘The Sllowing datavorG: (9° F) 
Relative Resistance, 62.73 cae 
Specific Resistance, 2 micro! 
‘Resistance of a wire, = 
fs) 4 foot weighing 1 grain, 18.50 ohms, 
i toe 1-100 inch thick, oa i 
imeter: 1 ice ‘e 
ee Tee ee Tait of 
Resistance of a 1 inch eabe, 37-15 microkims. 
Percentage increase of resistance per degree C. 1.8° F, at about 
SG ony bes 72 por cont. 
Ekctro-chemical equivalent (Hydrogen = .o105), 210 mp. 





Fig. 938. Maver's Fioatinc Macwars. 


Mercury Cup. A cup of iron, wood or some material that does 
tamalgamate or is unattacked by mercury, which is filled with 
and made an cloctrode of a circuit. By dipping the other 
ofthe circuit into the mercury a very good contact ia 
tained. It is well to cover the mercury with alcohol. The 


—— _ 
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etoile inst the wire, ‘This prevents wer of 
the wire, ie wire pe made of platinum or of platieum 
iridium allay. The latter ja very hard aud not eaally worn out 
Sometimes, as shown ia the cut, three parallel wires are stretched 
‘the base-board of the instrument, and arranged so tats 
single wire, two wires or three wires in serics can be used forthe 
proportional sides of the bridge, thus mash lae Se & two-meter oF 
Uhree-meter bridge as desired. On the other hand some are male 
of restricted length, us a half or quarter meter only. 


Sywonyms—Side Bridge Slide Balance. 


Meter Candle. A unit of illuminating power; the li ives. 
by one standard candle at a distance of one meter. pane 


units of illuminating power are altogether relative ; this ose 
definite. 
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form sup] to 
‘The general iple involved is that in commer- 
incandescent light and power supply a fixed 


maintained, the mm bei 3 
eae 
know what quantity of energy has bees 


Electro-magnetic. A current meter in which the cur 
‘otis measured by its electrounaguetic effects. 
A unit of resistance, (See Resistance, 


A current meter in which the cur- 
it imparts to a conductor. In one 
light helix of mica is i wer at Con 

whole is enclosed in acase, As the is heated 





jehotter the wire the more rapidly the air ascends. and conse 
PRs ainepert ct ths ‘vancis proportional to the curreut, becuse 
heat of the conductor is proportional thereto, 


at current and tial. It is virtaally « clock, which is 
ned on Current passes, and is tarned off with the 
trent. 


Weter, Watt. A combined current and poteritial moter. It is 

istructed on the general lines of a Siemens’ Electro Dynamom~- 

 Hfit it one coil is made of coarse wire and is placed in 

ies with the current conductor, and if the other is wound with 

e-wire and {5 connected a8 a shunt from point to point whose 

Es difference is to be determined, the instrument becomes @ 
meter. 


}ynonym—Energy Meter. 
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ard he soon eh Ifthe ae 


‘thas been teers that carbon gives the best micro- 
= One of the siniplest and earli B ticzun nahoeit fh 
a ese 
tries, Is sharpened at the ends and rests loosely in a vertical 
tou between two blocks of carbon, CC, in cach of which « 
tisdrilled to receive one of the points. The blocks are carried 
(standard and base D, The blocks are connected with two ter- 
alsx, ¥, of a circuit, including @ telephone and battery. There 
| sxe peeriean 
dlicately adjusted a the base-board will dis- 
a we ne pong roe ina ne i fone: ‘These 
se poy ot eo ine only to somnd ww tin part to 


deraout forms of telephone trananitter are generally micro- 





Fig.sq2. Micrornowe. 


lerophone Relay. A combined microphone and telephone. 
Hiceophone is placed close to the diaphragm of a teleptionss 
Wight sound waves emitted by the telephone affect the micro- 
feand are repeated in its circuit. \¢ microphone circuit 
ides « local battery and telephouc, 

(crotasimeter. Au apparatus for indicating minute changes 
mperature or atmospheric moisture. 


\ — = 
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A button of compressed 1am is placed in series with 
wf tin of compre es a : 


i¢ substance, affected in 


Pig. 243. Micnorasmreren, 


length cither by heat or by moisture, is held pressing against 4 
bution. A slight change 4a Yengin of Sir ekg reves toe 
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‘of fe button and hence affects the galvanometer. In this way 
suvediagly slight changes in heat or moisture may be indicated. 


the carbon button (/ in Fig. 3) pressed between G and £3 A is 
Ae pietetiet dacoised in Fig. 1 it is shown 

= past of a Wheatstone bridge, ¢, 6 andc being resistance coils; 
Wthe tuimeter, anil yg the galvanometer, If « balance is secured, 
x the resistance of the ‘anicieter will disturb the 


Sysoaym—Tasimeter, 
Mi A unit of length ; one-thousandth part of a lineal inch. 
It ix equal to .02§399 millimeter; 
“ 33, foot ; 

Ma, s0or000 inch. 

I, Circular. A unit of arca; cmployed in designating the 

Gose-sectional area of wires and other eee ‘conductons, 
This equal to .78<4o square mil ; 
square millimeter ; 
78% 10-* (00000078) aquare inch. 

Af the diameter of a wire is given in miis, the square of its 

Fiameter gives its crose-sectional area in circular mils. 

» A unit ofresistance. (See Kesistance,Mil-foot, Unit of). 

‘Mii, Square. A unit of arca; one-millionth of a square ineh. 

Tt fs equal to .cooGs5 square millimeter ; 
1.9733 eitcalar mil; 
sooner s<quare inch. 

Mill. A x; onethousandth. ‘Thus a milligram is one- 
YOmandth of a gram ; a millimeter is one thoneandth of a meter. 
Milligram. A anit of weight; one-thousandth of a gram, q. v. 

It is equal to .o15432 grain ; 
.000032 troy ounce. 

Millimeter. A unit oflength ; one-thousandth of a metey. 

It is equal to 39.37079 mils ; 
103937 inch ; 
,ooiog yard. 


| - 
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ll-oerstedt. A proposed but sot adopted unit of 
pereatinaer tt Tt fs equal to one-thousandih of 


ampere, 
mm. Contraction for millimeters, 
Molar, Referring to phenome: 
Mechanics generally Treats of molar jaws pier phenomena, 
Molar Attraction, The attraction of mass for mass; gravitation 
Synonyms—Mess Attraction—Gravitation. 
Molecular Affinity. ‘The attraction of molecules for = 
as scen in the formation of double salts, the com: 
of crystallization with a salt, and in other cases; a bts 
affinity belonging to chemistry, although outside of true alomit 
attraction. 
Molecular Attraction. ‘The attraction of tnolecales ; 
affinity. Cohesion, the attraction of similar molecules for cad 
other, and adhesion, that of dissimilar molecnics, are examples 


This should be distinguished from molecular afisity, a phase of 
chemical force, 

Molecular Bombardment. When « Cheer ina res 
is brought to a sufficient state of rarefaction the molecules cease #) 
be bfoct to the laws of diffusion, but Scat ated forte le 
straight lines from side to side of the vessel. Their — ar 
be affected by electric diset al 


np. 
lec ‘The theoretical rows of sale 

to extend to cathode in an slectrotytis teal ie 

Electric—Grothiss' Hypothesis) axe called molecular chainsy 


Molecular Rigidity. ‘The tendoncy of the molecules of a malt 
to retain ooo) position in mass in. sabe to polenasas ss 
lepolarizing force, the first beiny the effect of & magnetic 
is The theoretical cause of srecten force, q- vr, and ic set 
magnetism, (See Magnetism, Residual.) 

Molecule. The smallest particle of matker toak com exiet alone 7 








ae an fete! isin S @ small by reeey oon by i 
‘the vibruti m. The embowser, or ita, 
Ertialvel ual The ockacrt to SUMea IEA Ey 
ing weight 
Synonym—Morse Recorder. 
Mortar, Electric. An clectric 
modifications. 


fare enough to project the ball. 
may be aaa the 
through a wet string to 


Fig. age Bvacrmic Motor, Co 


Mowtam 


magn 
armature, the other in series therewith, 
dynamo, (See Dynamo, Compound.) 


Motor, Differential. A differentially wound motor; wit * 
compound wound field, whoee series coil and shunt coll are wouttl 
in opposition to cach other. It is visteally a compound want 
dynamo, (See Dynamo, Compound Wound) 


ric. A machine or apparatus for converting det 
» mechanical kinetic energy. ‘The electric enenay 


motors of the current type may be divided into 6 
chasees—direct current and alternating current motors. 

Direct current motore are generally based on the same lines 
construction as dynamos, One of the great ies in 
electricity was that if a current is passed through a dj oe 
armuture will rotate. This fact constitutes the principle of St 


revemibility of the dynamo, 
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called on to do work, the armature rotates more slowly, 
counter-clectro-motive force dim 
more energy. 

Motor Electro-motive Force. The counter-electro-motie 
force of a motor. (P. 


poles of the core of its armature. 
of the armature cuts lines 


Motor-Generator. A combined motor and generator wed tw 
lower the potential difference in a portion of a circuit, ©. g, tat 
part within a building. 


“Motor, Mu ae A motor driven 
aural 


lterms for datrigutom, Bi the 
trically arranged around the ei 
» wound on cores of soft ima. a 
ed, and & nent 
Will rotate with the o fetal tsps 
tory field. 
3 the prteciples of action of # bk 
to a four phase current 
of is shown ate Jef hand vie 
ten 


In the 
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: Jrocaced in A A’, and the woe in the cave for BB”, 
[which it-will be sce elleruate four times for each rots- 
the armature, regulate the polarity of the field of the motor. 






of the Geld magnet 


circle. Hence the 

hand of the cut, 

its north and south poles, following the 

ctor polarized. 

polarized aad will be 

not ly synchronously, with the rotetory 

mass of such as @ disc or cylinder, will have Fou- 
icurrents: ‘in it and will also rotate. The only compo- 
fof auch currents which are useful in driving the motor are 


ipo are at right angles to the lines of force and to the 
m a eons PP paraanns Keane aes these 

4s a core of soft iron wound with insulated copper wire 

‘or more closed coils, and so wound as to develop the curreuts 


an armature is used in the Tesla alternating current motor. 
of 85 percent. has been attained with some of the 


itor, Prime. A machine used for producing mechanical 
om agninst resistance. It may operate by converting heat or 
other form of kinctic or tial energy into mechanical 


got the moving type. steam-engine and & water-wheel 


of prime motors. 





ing. ‘The earl; of motor dependii 
Ber Ser at Ra 


— | 
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oid. These were based upon the lines of a steam engine, amd hare 
teen abandoned except for speci 


Ee eco eedaliy riainc cs tatae neree tenes WE 


rent enters by the spri 
supplied and cut off alternate! 
wement of the armature 
m—Pulsating Motor. 


A motor whose winding on the armature #2 
ing on the field. It is similar to a sre 
ynamo, Series.) 


unt. A motor whose winding on the armature is #8 
winding on the field maguets, Tt satin 108 
(Sce Dynamo, Shan.) 


Fig. 247. Mutton Age Conmection, 


Multiple. A term expressing connection of electric mie 
such as battery couples, oF lamps in parallel with enc: 








y 
Thess: 
aio i} the 
i 4 olisns, and thus tle resistasice 
nstopsor abrupt changes. 
of electric apparatus in a cireuit 
a minor series are then arranged ia 
be used a3. a noun, as * arranged in msul> 
muitiple-series circuit." 







Fig. 2a, Mucrirue Series Comenction. 


Switch Board. A switch board on whose face con- 
Jacks or other devices are repeated forthe same 

@ that different operators have cach the entire set of con- 
ge ‘on the section of the board immediately in front 
their reach. This multiplication of the same sct 

ving ‘one complete set to each operator, gives 
*'to the type of switch board in question. 
switch board used in telephone exchanges 
example of this construction. The calling annun- 
of the fibers are distributed along the bottom of 
§ extending its full length. To each operator a givett 


eorsix fect length of board to each, and an operator oni) 
{to those mites within his range. But any one of hi 
‘want to connect with any of the others in the 
Station. Accordingly in front of each operator 
(acks are arranged, one for cach of the entire setof sub- 


he calling subscribers, who are comparatively few, to any 
he large number served by the cen mal station, “Tus the 


(88 to give ouc set fo each operator. 


ms | 


i 
£ 
2 
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Multiple Wire Method for W: Electromagnets. A 
method for suppressing sparking in iam 
milttently. je magnet core is wound wi 

to Twenty of separate ayers OC asia A 

for each layer and all are wound in the same 

end to the other of the space or bobbin without retu 

ends are then joined so as to bring all the i 

effect of this is that as the coils in 

stants ofeach is different ftom that of the others, the coefficient 
self-induction being less, and the resistance being: fr 
coils farthest from the central axis. Thus the 


differently in the different coils, and only a 
ape can be produced owing to the division 
it. 


Fig. ao. Diackat Iktusrearina Mutrirue Woes Woaxtso, 


Multiplying Power of a Shunt. Whew a resistance is 
in parullel with a yalvanometer on a circuit 
obtains. Let i 


64 


© txmed Oe iultiplying power 


5 ¢ 5 
the shunt, as it is the factor by which the current passing throug! 
the gulvanometer must be altioted by to produce the total 
current. 


Muscular Pile. A species of voltaic battery, often termed Mat 
teneci’s pile, made up i pieces of muscle ent longitadt- 
nally and tranavorely respectively. The different pieces represent 
the elements of a battery, and their difference of potential ® 
naturally possessed by the pieces. 

Myria. A prefix; one million times. ‘Thus myriavolt means 
one million yolts. 










pole ornorth-secking pole 
Sede ete Rrcata eoreguct case 
Machine. The cylinderelectrical machine, 


A series of ms the base of whose 
Bed Start sacra hg nl 


ae teres ee pepuretiog, audca 


Say Rata tow of ccatracnte 
freed atoms have united to 


Veedle.) 


fle of Oscillation. The magnetic needle poised horlzon- 

gd used for measuring the gateaehy of the carth's magnetic 

‘of an artifieal magnetic field, by the method of oscilla- 

‘ae ekemtcn ofthe field ia inversely as the square of the 
ions performed in a given time. 


The index in emia tel ky (see 
ae Wwiiose motions indicate the chamicters st ts 


ative Charge. One of the two kinds of electric cha 

her is the positive. a 

Ge ee eS seme! to be a charge of 
(enlar kind of olectricity—negative electricity. 

he single fluid hypothesis it is supposed to be caused by the 

‘¢ of part of the normal electricity ofa surface. The revere 

(by some theorists, 


abject is oo purely theoretical that neither of the two 
tess, a accepted on fital 


r 
ative Electricity. The kind of electricity with which 
of amber is we friction with flannel; Y; resinous elec- 
+ (See ic Seri 







ies.) 


(i » | 
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Ina gulvanic battery the surface of the zinc plate is charged a 

negative electricity. 

Accoriing to the single fluid th electrification aa 
fing to sings sett torn nagar 


sists in a deficiency 


Negative Element. In a voltaic cell the plate not dissolved by 
the solution; the oue which is positively 3 the copper, 
platioum, or carbon plate in the usual type of battery. 

‘The current is assumed to flow from 


negutive clement to pot 
Bre easay (the zinc plate) through the wire or other extersal 
conductor. 


Nerve Currents, Currents of electricity obtained from netyt 

They are much more feeble than those obtained from munscie, tet 
are produced in the same general ways. 

Network. Conductor in parallel and crossing cach other, wil: 
connections at the junctions. 


The term is somictimes so loosely applied as to include parallel 


conductons, 


ine of Commutator. The diameter of a commutator 
r its Newirad Poinis, q. v., sometimes termed the 
of commutetion ; the diameter ‘ 
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oleleesric distribution ; the wire connected to a point between the 
two dymamos, or otherwise to the central point of the current 


‘ 
390. Diacean ov Tunes Wine Svere Snowine Nevraat. Woes. 
Neutral Wire Ampere Meter. An ampere meter connected in 
the cirenit of the neutral wire to determine the current passin; 
thimgh it. Such determination is for the purpose of ascertainin; 
Sow much more work is being done by one of the lateral 
thi by the other. 
Tioteiyee=Dalsace Asipere Motes, 
NM. Pe ¢mbol or contraction for “nominal horse power.” 
| Thisis a basis for rating the size of an engine. 
Nickel. A metal; one of the clements; atomic weigt : 
nae Beeietche: valency, 2; specific gravi . It is a con- 


Beets Teeeiie, annealed (Silver 


NSuanee of a wire 
; foot long, i " 
foot long. Peri tee, 
long 1 gram, 
ie seman ‘thick, 


Electrochemical equivalent, (Hydro; 
(ain strongly paramagnetic, but loses 


his Dara as a constituen 
‘esed for resistance coils. 


eo many formule have been 
|, sulphuric acid mixed with Eire water. 
azimonia, ond add of ammonium sulphate one-half the  welant of 
nickel originally used ; 135 parts of nickel will be 
for a bath of 10,000 parts. 
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tained to iste on their course to the other pole of the 
forth Pole of the earth, the earth 

estes loeeere eeeecicene tee aerth oa santa 
south pole, (See lustral Pole—Boreal Pole.) 


Pole. 
aes ee 


work. Sal eS irae Lei prep pce! 

‘The other ‘a galynnometer of an degree 

(can be em rite as ccisine eies 
of resistance. 


k capital “ Omega’? or 0) symbol for megohm. 
k-omega or 6) symbol for ohm. 


Pigsae. Onxsrapr's Discover. 


the hydrogen evolving electrode in decomposing water, 

Bsa to be 
‘The metal may also be heated in hydrogen and allowed 
trein, when occlusion occurs. Platinum will occlude 
Volume of hydrogen ; iron, 4.15 times its volume of 
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In the storage battery it is believed that ecclasion plays = 

Iyrlrogen ‘and oxyyen being respectively absorbed poly aes 

of plates, and acting as they do in Groves’ gas battery, 

Oerstedt. Nawic proposed for the unit of ire ee 
not adopted. The supere is the accepted name. 

Ocrstedt’s Discovery. Ocrsiedt discovered in 1820 tut 
magnetic needle tended to place itself at right ree ac 


of electricity. This fandamental experiment is the basis of the, 
galvanometer. 


Ohm. The [aoe unit of resistance ; 10° C. G. S om 


netic units ‘The leyal ohm is the resistance of « pereury cobs 
Tequare millimeter in cross-sectional urea and 106 cea! 
length, There has been considemble confusion, » owing to imac 


curacy in early determinations, in the valuation of the ols. 
this work the egal ohm is used. The different ohms will be fund 











ritish ‘Association unit of resistance; ihe 
juare millimeter in come | 
ng; the B. A, Unit of 


the advice af a committes (Sit W. 
. Ins the 
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| ce 2 AS etn erent pe The resistance 


a ney nye ter in cross-sectional area 
pee ie at SUC: fT obs ed previously 
inthe B.A. Unt of Resstoace Gs Ve 

= A. Unit = agSig 


& copper wire 1 foot long and inch in 
The oP isnt 








Fig. 253. Tweoxy o Ovmscrrax, 


(a conductor or of any part of acircuit through ie 
Gavent.ie pamlcg.- Tt te the invention of Prot W. E- 





Fig. a5 Onsen, 
Tt contains two fixed cvils at right angles to each other 


~~ i | 





STANDARD ELECTRICAL DICTIONARY. 
on the same necdic of soft iron. One coil is of thick 
series: to be measured. i 


once between the ends of the resistance. 
fron needle pee earn ee the ratio Pace Boeaaal a difference to 


currents, or to the resistance 
proportion the coila the angular Ls AP et Monin oye 
proportional to the resistance. 
In use the thick wire may be kept 
contiecting the binding ports of the 
esta clrceit is pee deed Elie 
ic. 
‘When no current is needic rests in any position. 4 
elf in the Eee Scitfaorit tozer. A ye 
ming throug thin high resistance coil brings: 
jection. 
Se lie ns oa ee 


Ohm's Law. ‘The fundamental law expressii 
between current electro-motive force pita an ative: 
electric circuit. t may be expressed thus: 

(a) The current strength is equal to the electro-motive Sr 
divided by the resistance. 

(6) The electro-motive force is equal to the current steengtit 
multiplied by the resistance. 

(c) The resistance is equal to the electromotive force diside! 
by the current strength, 

All these are different forms of the same statem Algebraic 
ally the law is usually ex A thay (2) C Sees ce Temay alte 
expresed thus: (4) HC R and (ec) R area shld Rice 
resistance, C denotes current strength, an 
tive force. 


For induction coils it been 
need. Its principal eaity Sepenie calls ‘on the = et ae a 
that if picroed by a spark nak once Cowes ‘Awolicl insalatet 
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2 ernment y abate ene eee 


mt Gas. A 3 ; composed of carbon, 
i; mluetter woldit i spice evita 
au ‘at atmospheric pressure is #.000722 ( ) 
tmym—Etheac ; heavy carhuretted hydrogen. 
& eee ee nese ants #2 be oper when [els Eat 
Kiscted by thiakiog of stom through it. The term may 


thinking of ofa ee ene eee 
ae ae ‘Thesame adj to magnetic circuits, 
Ee lying an open cirenit. 

4 Circuit Oscillation, An oscillation of 

‘go that a spark oanies it itis produced by 
(¢ resonance in a si circle or loop of wire with 
tear but not , if the circuit is of such size 
§ 


a cone peered 
ance, Lk * cn 
(Bieihevetion of toe creat a : 


(mate. Ts a system of plane co-ordinates (see Co-ordinates), 
ance of any point from the axis of abscissas measured 
axis of ordinates. 


Beats ot ‘The vertical axis in asystem of co-ordi- 


dnyns—Axis of Y- 
eo An organ in which the air blast is admitted 
from the different pipes by electric mechanism. 
outlines of the system ure a series of contacts worked by the 
i) oe which cause, when operated by the organist, a cnt- 
electro-magnets, opening the valves of the 
a rps the maces may be at any distance from 
‘anamber of organa may be worked upon the same 
As mnny eeive nw ne cathedral are thus connected 
anual in the chancel. 
oes a Magnetic Keane oui acquirement by 
needle of its ition of rest, its magnetic 
tguetic meridian. oe 


fin of Co-ordinates. Ina of linear co-ordinates the 
Si retion ofthe nen point whose co-ordinates are 


itlating Needle, A-small light bar magnet sxapented oy 


— a 
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electrolier or electric light fixture out 
of an incandescent light 


t. Tbe mite of energy delivered or of work done bya 
Tn the case of a current generator it is the volt-coulombs 
en second, or better the yoltamperes delivered at its outer 


terminals. 
‘The analogue in a magnetic circuit of the 
ofan electric circuit. It is the product of the magnetizing 
abagnetisen, 


Unit of. Asa unit of output of namo Prof. Syl- 
ss {abo wets er one howe 


of the series and shunt 

ofa eompound di ‘80 that the voltage of the ter- 

‘rises with the load or output cnough to allow for the drop in 

eains, thas the potential for full load at distant points 
a ‘Tt is carried aut by an increase of ampere-turns in 
the series winding. 


or Motor. Adynamo or motor whove arma- 
orin the upper part of the ficld magnets, the 
magnets be'ng -n or resting upon the base of the 


Ozone. An atlotropic form ofoxygen. It j much more 
faergetic chemical ceygen. itise 


Properties than oxygen. supposed to con- 
Oo 
tinthree atomsof oxygen in its molecule, represented thus: 
Kis by electric discharges and it is its peculiar odor 
Divoticed abo ped 


mat an electric machine, and sometimes in 
‘storm near the path of a lightning flash. 
the clectrolysis of water some ozone may be produced, thus 
the volume of the oxygen or of the mixed gases given 
This is a source of inaccuracy in a gas yo\\ameter. 
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Pacinotti's Inductor. The Pacinotti or Gramme Ring. [fee 
Pacinotti’s Ring.) 

Pacinotti'’s Ring. A ring of iron wire wound with ool of 
insulated wire at right angles to its circular axis, and usedas Ot 
armature of a dynamo or motor, A number of comnectical a 
taken from the coils to a central commutator. 


ro 8 


ast. Pacttorn's Macnnen, wire Rive Anmaruns 


Ifsuch ring with its coils is rotated in a field, current can be 
taken from points of the commmtatoron s line at right angles! 

the lines of tering the ring. " 
The ring was in 1862 by Pacinotti, and later was inde 
ily discovered by Gramme, It is often known a Uf 


Projections om a cylindrical or drum sm 
yhich in the grooves formed thereby, the wite i 
oth being ofiron tend to diminish the reluctance at 
of betweet 


Paillard Allo: n-magmnetic ium alloys, invented 
Paillard, of Swi d, used in anti-magnetic watches, The 
lowing are gi 1c Compositions of several such alloys: 


I. 
Palladium, 60 to 75 parts 
Copper, 


Iron, 
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[frpestiaced npelnigs es been four to be very eatlatactory 
Effect. The sounds magnetizing and demog- 

atts lees Hy Riamaegticse tc sounds are 
tnongh to produce a telephonic eficct. (See Magnetic Tick.) 

foment eeia latftnrrica, Tt has the highest 


tof occlusion, q. ¥., of ail motals. It is the charncteristic 
Mert of | eee pers: 

fadiam used as an electrode in the electrolysis of water will 
te hy the hydrogen-palladius: 





Fig. 955, Lesanous Pawn, 


\e, Luminous. A pazic of glass, one side of whith has yak 
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“got oe ppt pers Laas sateen nieces 
ig A 
£3 Git & Baia 


Paragrétes. against rods used 
Bard fields agninst bail ; a 3 


{ Parattel. {e) In the nomenclature of electric circnits two or more 
Comductors leading from one point to another, are mid to be in 


(8) When two ormore conductors connect two main leads of com- 

Veal Rapala nag they are said to be in 

Fie efsiner ts perlll connecting fe tre ides represecting 

a ‘con i sides representit 

the main leads, = 3 

Tt may be need as a noun as ' arras in_parallel,"' or as an 
Hijective ws “a parallel cirenit,'’ the aay of Series, q. Ve 

Paramagnetic. adj. Possessing paramagnetic properties ; tend- 

ee ogi a ves — the e longer axis parallel to the lines 

; haying magnetism ; attracted by « 


fre is substance is placed in a ic 
eeeeteeees creer brood amen 
tation intensity at that point, and with an intensity of maguet- 
mal to the magnetic intensity, When the positive 
Hapsctis tana the ebsites in called Marcle or Furamaage 

etic: ¢ substance fagnetic or Fara 
gs shen itis oppose, the subatance is called Diamagmetion™ 


i ull 
Pee oni 


Fig 
A simpler kind dispenses » 
forations produced by the 
stylus is one terminal of + 
on which the paper rests is 
ductor. In use the inducti 
over the paper; a serics 
stylus to the supporting t 
ing astencil th * 








Paxronarom ron Waeaterows’s Automatic Teuesnarit. 


‘may be entirely mechanical but are sometimes 
impressed air being used tooperate them. The holes 
¢ on different levels of the paper strip, a3 shown in 


te time required for the completion of one complete 


ace, a 
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articulute speech. 


Phoriograph. An apparatus for rej 
It ia not electric, — it may be diva by ‘tlectriety. 


Py seretiepet Eeeve fowiae the direction of 
thread of a screw in the wax, the depth of which tne seine’ 
continually varies. 

‘This imprints the message. If the meedle is set buck aud the 

linder is rotated so as to carry the needle point over the line 
thas impressed, the varyi ing depth throws the needle and Slapragm 
into motion and the sound is reproduced. 

‘The cylinder is rotated often by an electric motor, with a oen- 
trifugal governor. 

Phonozenograph. Anapparatus for indicating the direction of 
the point where a sound is produced. Ttoperates =f 4 microphone 
and telephone in conjunction with a Wheatstone todetermine 
the locality, 

Phosphorescence. ‘The emission of light rays by asubstance not 
heated, but whose luminosity is due to the persistence of luminous 
vibration after light has fallen upon it. 

A phosphorescent body, after exposure to light, is Iuminons 
itself. Phosphorescence may be indacel by rubbing or friction, 
heat, by molecular bombardment, asin Crookes" tubes, and by static 
discharge of electricity, as well as by simple exposure to li 

f phosphorescence may be due to slow chemical 
combustion. This la the cause of the ieee of phosphoronm— 


c The development of electrical ics toy 
exposure Ja of fluor spar are electrified not came 
by heat (see Pyro-vieitricity) but also by exposure to sunlight <r 
to the light of taic arc. 

Photo-electric Microscope. A projection, solar or masri 
lantern microscope worked by the electric ight, 

Photo-clectro-motive Force. Electro-motive force produced 
in a substance by the ection of gsr. 


) 
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of : ppewer or lxipn: ditto of standard candle :: (/ (¢— 
3 (¢, 


Pig. 260. Dincxan or Pruncivis of rae Durzasroy Puorosersn. 


The cut, Fig. 262, 
persion Phiotometer. 






pective view of Ayrton’s Dis 
is the standard candle, Z the concave lens, 


Fig. 961, Averow’s Disytesiox Puorousrer 


Rthe Fed for producing the two shadows on the screen S. The 


Mirror Af is Gxedst an angle of 45° with the stem on which it 
FOtates. The light of the arc lamp 3s received by the mirror and is 


fEected through the lens. The candle holder slides along a prac. 
fisted bar C, and at Dison index plate to show the angle at which 
(be spindle carrying the mirror is set. 


404 


Dr. J. i in his. 
yex lens. 


Fig. ot. Romronn's Seanow Proroserem 


intensity of the two lights is estimated by the intensity or sag 
of shadows of the same object which they respectively cast. 


Fig, 26). Rexroun's Sxanow aa Assinoen ros Terre 
TeCANORACENT 


A red is supported in 1s vertical pean Back of St is nsct 
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that the potential of distant parts of the system cam be watched, 


‘The wires can be very amall, as they bave but little currest % 
transmit. 


Pistol, Electric. An experimental apparatus for 
of electric incandescence or of the 


Ee Sromated seis m:iamlin: Scat pasta ae potted 


screw in and out ofits side. The pli lg cin ie 
Ont its inner side by « fine platinum sane 


>— 


Fig. 26, Buacrnse Preroe. 


ight near together to act as terminals for 
‘To use it the tube is filled with a 


ter either hy: hhydro-carbon or othet 
tube when fall is corked. ‘The wit 


‘ot Suspensi Suspension poising or Ane Td of 
object on a st ty. ‘The fs used for te needle 


inverted cup, which may be made of. 
ed to the Taille of the ead Ace om ake GH | 
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ocean needle comes below the 
Firot suspension is not perfect, as it has considerable frietion. 

Mice is no restitution force, as with torsion filaments, 2 
for commercinl manufacturing or technical 


feds Au eloteie liguting ‘plant fnclades the belers, engi 
| eared pepotoe ieoeasrent, and the electric maine and 
apparatus. 


Insome cases a contraction of the tissue of plants can be pro- 
‘duced by an electric current. The sensitive pa and others 
eae is phenomenon, exactly analogous to the action of mas 


Plate, Arrester. In a lightning arrester the plate connected to 
the circuit. Sometimes plates are designated arrester plates, 


Plate Condenser. A static condenser having « flat plate of glass 
forilelectric. (See Epinus’ Condenser.) 

Plate Electrical Machine. A frictional electric machine, in 
Which a circular plate of glass is excited by friction with the 
Gtahions. It is the sriost recent type of frictional machine aud has 
Miperodedt the old cylinder machines, In its turn it is superseded 
¥ influence machines, really plate machines, but not so termed 


Poe Grosads Tn a lightning arrester, the plate connected to 
Plate, Negative. Ina yoltaic battery, either primary or secondary, 
Netvaterwiniek tansaatiacked by the oxygen or ucgrtve radical oe 
Hement of the fluid. It corresponds to the carbon plate in the 
Heli , voltaic battery, and is the one charged with positive 
ye 

Plate, Positive. In a voltaic battery, cither primary or secondary, 
he plate which is dissolved or desediead by tha eaipeniog poet 
fdlical or clement of the fluid, It is the plate corresponding to 
le zinc plate in the ordinary voltaic battery, aud is the one 
harged with negative electricity. 

Piating Balance. A balance or scales to which articles in an 


Lectroplater's Dath are snapended, A weight exceed by a 
‘own amount that of the article as fumeleht ecteding by 


! — a 
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‘than half that of Germasz silver. This is its most valuable 








sanivaient (Hyilrogen —.o10s), S181. 
cf expansion by heat i almost the earme an thet 


Black, Finely divs latinum. It is made by boil- 
Pepenetiey ofemgee, atl tne precipctans to perfectly hlack nad 
4 is 

it liquid is cotorless. It scems to “f m great 
Of occluding oxygen gas. When bested to redness it becomes 
|. The negative plates of a Smee battery are coated 
q jum black. 
atinum-silver Alloy. alloy of 1 itinum and 2 
ballver, used for resistence vile a 


Bievuanancenore Gar)" =1), vrs mierokiia. 
‘sistance of u wire, a 

Peseta ses eect, ube 
Pee eee anes” atom, eat 


teistance ofa 1 inch cube, 603, microbs 
Variation per’ degree C. (1.8° F.)rat about 0° C 


pomym—Piatinum Alloy. 
atinum Finely divided platinum obtained by ignit- 
Blapemeaihiarks cova act aica by igtiting: ale of ple: 


v., and 
considerable power of condensing or occludingoxygen. Tt 


—, _ | 
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Ae 


ff 
a 


drawn 
See Coil and Plunger.) 
ze ©. Abbreviation for Post Office, 


's Solution. As acid 
izing and exciting fluid for zinc~ 
epee ‘The following is its 


} potassium 


Neutral. (2) Ona commu. 
ofa pyasio he points at the 
‘of the diameter of commutation, 
brushes rest upon the 
commutator, are termed 


no gencration of potential, they 
the abe cena of op 
low! from the two 
Sides of the armature into the brushes. 
()) In clectro-therapeutics, a place 
imeineens ion of a nerve 60 
Ee with refrenceto the kathode 
lectrode as applied in treatsnent, 267, Cor avo Pi 
that its condition ts unatlected. PiGsrrk Seuss yo Suge 
Synonym—tndifferent Point. AaThArTICe 


{¢) Tn a magnet the point ot no attraction, situated between 
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Pole, Analogous. The end of a crystal of a pyroelectric sub- 
stance, ‘such as tourmaline, which end when heated became pasi- 
tively ‘electrified, On reduction of temperature the reverse effect 

Pole, Antilogous. The cnd of a crystal of a pyroelectric sub- 
‘stance, such as tourmaline, which end, while increasing in tem 
ature, becomos negatively electrified. During reduction of its 
temperature the reverse eilect obtains. 

Pole Changer. (2) Ax automaticoscillating or vibrating switel: 
or contact-breaker which ia each movement reverses the direction 
of @ current from a battery or other source of current of fixed 
direction, as such current goes through a conductor. 

(6) Aswitch moved by hand which for each movement effects 
‘the above result. 







Pole, Negative. (a) Ina magnet the south pole; the pole into 
reich the Hues of force are assunted to enter from the air or outer 
circuit, 


(6) I a current generator the pole or terminal into which the 
qurrent ix asumed to flow from the external cireuit. It is the 
negatively charged terminal and in the ordinary voltaic battery is 
the terminal connected to the zinc or positive plate. 


Pole Pieces. ‘The tcrminutions of the cores of field or other 
electro-magnets, or of permanent maguets. These terminations 
are variously sha) sometimes being quite large compared to 
the core proper of the magnet. 

‘They are calenlated a0 ns to produce a proper distribution of and 
direction of the lincs of force from pole to pole. Asu general rule 
the active field should be of uniform strength and the pole pleces 
may be of contour calculated to attain this end. 


Pole, Positive. (a) Ina magnet the north pole: the pole from 
which lines of force are assumed to emerge into the air. 

(@) fa a current _genertor the pole or terminal whence the cur 

ds assumed to issue into the outer circuit. It is the positively 

|, and in the ordinary voltaic battery is the ternsiual 

‘eounected to the copper or carbon plate, termed the negative plate. 


Poles. (0) The terminats of an open electric circuit, at which 
necessarily exists a potential difference, produced by the gen- 

‘or source of clectro-motive force in the circnit. 
(6) The terminals of an open magnetic circuit; the ends of a 

mass of stecl, irom or other paramaguetic substance. 
 {@) The ends in gencral of any body or masa which show electric 
gasresle F porta more developed than those of the central 
ly. 
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Pole, Salient. In dynamo ani motor fcki smgocts, salen 
poles are those projecting from the base or main body of the fiell 


Sauer Pocss or Fimup Macwer. 
fom consequent poles formed by cols 
Mf, 


A device for avoiding the crosan 

r munutator core due to the lead of he 
onsists in maintaining a stall bar ¢ 

tween the polo pieces. This comporsates tt 


The locus of highest magnetic force on Ht 
such pole is in Siberia, another is about lt 


c Pole tips are made of cut 
ion of the lines of fores and 
rmatures. This is done to take of tt 
a its bearings. 


Pole, | \ term applied to the poles produced ia ir 
action of a ro d, whose poles constantly rotate around He 
circle of the fi : Field, Rotatory.) 


Porous Cup. A cop of pipe csy, woghaeA. eunteenene ef 
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other equivalent miaterial used in voltaic cells to keep two liquids 
separate and yet to permit electrolysis and electrolytic conduction, 

They are necessarily only an expedient, as their porous nature 
Perils considerable diffusion, and were they not porous electro- 
lytic action would be impossible. 


Synonym—Porous Cell. 





Porret’s Phenomenon. In clectro-physiology, an increase in 

|) the diameter of a nerve produced by the positive pole of a voltaic 

circuit, when placed in contact with the tissue and near to the 

nerre in question, the other pole being connected to a more or less 
remote part of the body. 


Portelectric Railroad. A railroad worked by solenoidal attrac~ 
tion, the car forming the core of the solenoids. ‘Tt includes a series 
of solenoids or hollow coils of copper wire distributed all along the 
toad and inclosing within themselves the track. On this a cylin- 
drical car with pointed ends moves on wheels. Current is supplied 
to the solenoid in advance of the car, andattracts it. As it advances 
it breaks the contacts of the attracting solenoid and turns the cur 
rent into the one next in advance. ‘Thia operation is repeated as 
the car advances. 

‘The solenoids are placed close together, cach including in the 
trial track 630 turns of No. 14 copper wire. The car wns of wrought 
Sea ae Sek long, so kaches in diameter. and weighing 500 Ibs. It 
was proposed to employ the system for transportation of mail 
matter and sinrilar uses. 





Position Finder. Au instrument for determining the position 
‘ef objects which are to be fired at from forts. It is desigued for 
use from: forts situated on the water. 

Fiske’s position finder may be thus generally described. On a 
ehart the channel is divided into squares, and the position finder 
determines the square in which a vessel lies, Yor each square the 
direction and elevation of the guns is calculated beforchand. The 
enemy can therefore be continuonsly located and fired at, although 
feom smoke or other cause the object may be quite invisible to the 
gunner. 

| It comprises two telescopes situated at distant extremities of as 
long a base linc ais obtainable. These telescopes are keptdirected 
upon the object by two observers simultaneously. The observers 
gre in constant telephonic communication. As each telescope 
moves, it carrics a contact over an arc of conducting material. 
Below each telescope is an arm also moving over an are of con- 
| ducting material. These arcs etter into a Wheatstone bridge and 
are so connected that when the arm and the distant telescope are 
| at the same angle or parallel a balance is obtained, Thus each 
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which the existing electric forces would have to drive an electrified 
cle away from or prevent its approach to the point, if such a 
icle, one unit in quantity, were brought up to or were situated 

Int that point. It is numerically equal to the number of e 
ich must be done to bring a positive unit of electricity 
From a region where there is absolutely no electric force up to the 
(Point in question, {Daniell,) Two suppositions are included in 
iis. ‘The region where there ie an electc force las to be and only 
can be at an infinite distance from ull electrified bodies. ‘The 
tioving of the particle must take place without any effect upon the 

Mistribution of electricity on other particles. 


Potential, Constant. Unchanging potential or potential dif- 
ference. 

‘Tho ordinary aystem of incandescent lighting is a constant poten- 
al system, ai Uavarying potential difference being maintained 
between the two leads, und the current yurying according to 
requirements. 


Potential Difference, Electric. If of any two points the 
Sbsolute potentials arc determined, the difference between such two 
Expresses the potential difference. Numerically it expresses the 

juantity of work which must be done to remove a unit of electric~ 
from one to the other agaiust electric repulsion, or the energy 
which would be accumulated in moving it the other way. 

A positively charged particle is driven towards the point of lower 

tial. A negatively charged body is driven in the reverse 





Potential Difference, Electro-motive. A difference of poten- 
tial in a circuit, or in part of acircuit, which difference produces or 
| ts eapable of producing a current, or is due to the flow of such 

current. 


It may be expressed as the fall in_ potential or the electro-motive 

force incladed between any two points on a circuit. The current 

|) fe an active circuit is duc to the total clectro-motive force in the 

Circuit. This is distributed through the circuit in proportion to 

I) thie resistance of its parts. Owing to the distribution of clectro-motive 

force throughouta circuit including the generator, the terminals of a 

i erator on closed circuit may show a difference of potential far 

than the electro-motive force of the generator om closed 

eirenit. Hence potential difference in mch a case has been termed 
aynilable electro-motive foree. 


Potential, Electric Absolute, The mathematical expremion of 


& property of @ point in space, measuring the tendency which 
exiting electric trees would have to drive an clectrified anit par- 
ticle away from or prevent its approach to the point in question, 
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|bristiog wouta be needed fo sustain the weight, as in « shorter 
| Piece of the conductor lexs potential difference would be needed to 


Raintsia the same 


Fife Tiseersarion of tue Pais ano Reoevetormmnr or Porenriat i am 
Btacraie Cuxcurr. 


fall of potential in a circuit in portions of it is proportional 


The 
tothe resistance of the ions in question. This is shown in the 
The narrow lines indicate high and tho broad lines low 


fesstance. The fall in different portions is shown as proportional 
We the resistance of each portion. 





a ca oe 
Fig. 278. Disoraw on Fats ov Poreersat i 4 Conovcrom or Unnvan 


Potential, Magnetic. The magnetic potential at any point of 
Sitiagnetic field expresis the work which would be done by the 
Magnetic forces of the ficld ons positive unit of magnetism as it 
inoves from that point to an infinite distance therefrom. The coa- 


verse applies to = negative unit 
It is the exact analogue of alsolute electric potential. 
The potential atany point due to a positive pole wm at a distance 


a 
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vy is m/r ; that due to a negative pole — m at a distance r/ & aya 
to = ini ts se: ts both is ex to Yar — rae 


: 


ake siecle beanie and potential in general, m 
tential while numerical! work or cnergy 
lta offen Halisedit sth ated 
Potential, Negative, The reverse of positive potential (Se 

Potential, Positive.) ~ Ls 

Potential, Positive. In gencral the hij 
as assumed direction of lines of force, 

lirectet 


Potential, Unit of Electric. ‘The arbitrary or convention 
tial—or briefly, the potential of Ca Fhe genom | 
force—is, nmmerically, the number of ¢1 work necessary. 


bring a unit of clectricity up to the point Fa question fonenpal 
of noma ) poteritial—z, €, Patel ‘the ‘surfhce of the cat: 
(Daniell.) ‘This would give the erg as the unit of 


ro. ‘The potential of the earth fs arbitrarily tae 


& ent seat a siinilar w - 
termining potential difference, of 
fu battery. In comncetice 
under trial would send a current in cet 
-galvanometer. Another battery is connect 
Fic, 96 
< 
5. 
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main battery shunt can be varied until no current pases. This 
Kives the outline of the method only. 

In the cut 4 # is the graduated potentiometer wire throagh 
which a current is passed in the direction of the arrow, £ is the 
battery under trial, placed in opposition to the other current, with 

Iwanometer next it, Under the conditions shows, if the 
patpanouicter showed no deflection, the E. M. F. of the battery 
mould be to the E.M.F. between the ends of the potentiometer 
wire, t..... 10, 81% the distance between the points of con- 
nection, 4 and D of the battery circuit, is to ro, the full length of 
the potentiometer wire. 


Poundal. ‘The British unit of force; the force which acting on 
mass of one pound for one second produces an acceleration of 
one 

Power, Activity ; the rte of activity, of doing work, or of 
eed energy. pellieegy unit of electric power is the 
Wolt-anpere or watt, equal to ro’ ergs persccond. The kilowatt, 
one thousand watts or yolt-amperes, is a frequently adopted unit. 


Power, Electric. As energy is the capacity for doing work, 
electric energy is represented by electricity in motion against a 
resistance. This a species of inertia, which gives it a 
pees of kinetic energy. ‘To produce such motion, electro-motive 

¢ is required. The product of E.M.F. by quantity is therefore 
electric energy. (See Energy, Electric.) 

Generally the rate of energy or power is used. Its dimensions 
are MHA/T (intensity or current rate) x M4L3/T" (clectro-«notive 
force or potential) == ML//T*, which are the dimensions of rate of 
work or activity. The practical unit of electric rate of energy or 
activity is the volt-ampere or watt. By Ohm's law, q. v., we have 
C= £/R(C current; £ = potential difference or electro-motive 
force; R=resistance.) The watt by definition=C#. By sub- 
Stitution from Ohm's formula we deduce for it the following ynlues: 
GAR and AYR. ¥rom these three expresions the relations of 
@lectric energy to E.M.F., Resistance, and Current can be deduced. 


Power of Periodic Current. The mte of energy in acireuitcarry- 
dng aperiodic current. In such a circuit the clectro-motive force 
travels in advance of the current it produces on the circuit. Con- 
Sequently at phases or intervals where, owing to the alternations of 
the current, the current is at zero, the electro-motive force may be 

tite high. At any time the energy rate is the product of the 
Biectco-rastive force by the amperage. To obtain the power or 
Average rate of encrgy, the product of the maximum electro-motive 
foree and maximum current must bedivided by two and nualtiplied 
by the cosine of the angle of lag, which is the angle expressing 
the diderence of phase, 
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Pressel. A press-button often contained ina: handic, 
arranged pp stenting ptr pry met pema 
the button a bell muny be rung, ore 

distant lamp may 


Pressure. Force or stress exerted 4 
Its dimensions aro force/area or ML/T? 

Pressure, Electric. Se BES or oe diffi: 
ence; voltage. An expression of metaphorical nature, as the tent 
is mot accurate. 

Pressure, Electrification by. A of Tecland spar 
cinm carbonate) prossed between the Bngers becomes 
oe eta bee some time, es actin 
similar way issimmilar st tances pressed snddealy 
separated any off opposite charges, ‘This is hallg outa 
not pressure action. 

Primary. A term used to te the Teasing ee 
induction coil or transformer; it is probably an abbreviation far 
primary coil. 

Primary Battery. A voltaic cell or generating electsie 

ect Tisfs o of material, ani Pipers be 


Toltaie cell or galvanie battery isa primary bate 
Te the first of the artaatares 
Se 


re “ 
Fig. 27>. Prnet Consuerom ass Pacow Puane 
Prime Conductor. A meta) ot welsh cose whens ot eplinder 
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‘other solid with rounded ends mounted on insulating supports 
used to collect electricity as generated by a frictional eleciric 


Asconting to whether the prime conductor or the enshions are 
unded positive or negative electricity is taken from the un- 
dpart. Generally the cushions are grounded, and th 
yields pasitive electricity. 


Probe, Electric. A surgeon's probe, designed to indicate 
ie Closing of an clectric circuit the presence of a bullet or metallic 
dy in the body of a patient. 
‘Two insulated wires are carried to the end where their ends are 
osed, still insulated from cach other. In probing a wound for 
tif the two ends touch it the circuit is cloycd and a bell 
Ifa bone is touched no such effect is produced, The wires 
‘are incircuit with an electric bell and battery. 


__ Projecting Power of a Magnet. ‘The power of projecting its 
ote 
? of magnetic power, ratherthan of shape of the magnet. In electro- 
“magnets the custom was followed by making them Tong to get this 
(efieet. Such Jength was really wsofa! in the oats getting 
‘Foom for a sufficient number of ampere turns. 


Prony Brake. A device for measuring the power applied to a 
rotating shaf. It consists of aclamping device to be applied more 





Fig.or. Prowe Brann, 


‘or leas to the shaft or to a pulley upon it. To the clam| 
Bee peace lever Casryibg a weit: “The cut shows a single 









bo 
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horizoutally ashown by the index £. If we call r the mdits of tie 
pulley and /* the friction between its surface and the Ly 
evident that 7 /, the moment of resistasce to the motion 
alley, is equal to the weight multiplied ras lever 
VR, whore W” delicate the weight and A the distan 
point ‘of application from the centre of the palley or 7 2” 
Tite work! fepeesented by thie friction is to 
traveled by the surface of the wheel multipli 
resistance, or is arn F, in which » % the number of 
per minute. But this isequaltoz2za RW. These date 
nown, the power is directly calculated therefrom in 
weight and feet per minute. 


Proof-plane. A «mal! conductor, usually dise shaped, carried 
at the end of an insulating handle. Tt is ased to collect eleetricity 
by contact, from objects clectrostatically charged. The charge 
has received isthen measured (see Torstos Balance) or otherwise 
tested. (See Prime Conductor.) 


i 


ok 
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Mig. 273. Box Bmpoe. 


Proportionate Arms, In general terms the arms of a 
stone bridge whose proportion has to be known fo com 
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ment, There isa different system of naming them. oo 
nate by this title the two arms in parallel with each other 
ranching atand running from one end of the bridge to the two 
vanometer connections. In the cut of the Box Bridge, 4 Cand 
Bia | the proportionate arms. The third arm is then termed the 
warm. (Stewart & Gee.) 

“Others treat as fonate arms the two side members of the 
h the unknown resistance and third or rhco- 


Synonym—Ratio Arms. 
Exestestion, Electric. Too great exposure to the voltaic arc in 
i | forms causes symptoms resembling those of sun- 
skin is someti:nes affected to mich a degree aa to 
Eivee off after a few days. The throat, forehead and face suffer 
“pains and the eyes arc irritated. These ‘eff follow expos~ 
“are to very intense sources of light, oF for w 


Protector, Comb. A Lghtatng arrester, q. ¥.. a cons petalon two 
d plates nearly touching each other. 


Protector, Electric. A protective 
, pay ist destructive of injuri 
delany's, the wrists and ankles are er 


used to some extent. 


Pull. Acwiteh for closing « cirenit when pulled. It is used 
instead ofa push button, q. v., inexposed sit 18, a8 its contacts 
gre better protected than those ofthe ordinary push button. 


Pump, Geissfer. A form of merc ir pump. It is used 
pee erkamtiog Geissler tubes, incandescent lamp bulbs and similar 


Referring to the cut, f is a reservoir of mercury with flexible 
tube C: toa tube at its bottom, and raised and 

by a windlass 4, the cord from which passes over a pulley a. When 

raised the mercury tends to enter the cha: trough the tube 

ment of stopcocks surmounts chamber, which 

| Sepapencat shown ona larger scale in the three figures X, ¥ 
‘To fill the bulb 2, the cocks are set in the Pate 

' eine may ck and while it permits the escape of air below, it 

‘ents off the ing vertically from it. This tube, @ in the full 

HES, ith a vessel o, premure gange , and tube ¢, the 

Jatter connecting with the object to be exbansted. The bulb # 

being filled, the cock m is closed, giving the position Y and the 
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vessel 4 is lowered until it is over 30 inches below J. Thi 
establishes a Torriceliian vacuum in #. The cock # i now 
turned, giving the position X, when air fe nt ance 


Tig. 936, Gaesuee Ase Pumes 


yin the vessel connected to C. ‘roses is repeated fant fal 
Baustion is obtainci. In Goncten whe ne ora, ethxamticn. 
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aby a mechanical By closing the cock on the ontlet 

tiie ule need.ever find lee way te the chamiberao and 2. 

h img. opiate syle ale ‘iedical Craape Baton 23 
intensity due Tunai ie dynamos, or in arc: 

d of the carbons. * 


ps to 


Pig. o7r. Sraevaws Ain Pum. 
Pump, |. A form of mercurial air pump. A sltnple 
Maedeetresr nthe cat Meccary. excask ts tow fess 
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fannel 4, through ¢d toa yessel 8. A sitle connection + fone 
to the vessel ® to be exhausted. As the mercury passes 2° Ir breaks 
into short columus, and carries air down between them, im this 
exhausting the vessel &. In practice it is more complicated. It 
said to give a better vacuum than the Spreagel pamp, but tobe 
slower in action, 


Pump, Swinburne. A form of mechanical air Leg oo 
a exhausting incandescent 

Referring to Cy ent, ae one 
ofa a 

tee othe 2, the 


i 
: 
| 


with the lamp bel 
exhausted, tube Gesters the bottle 


| 
per 
pee scsi pan, ean 


ing up the mercury in G. ‘The beut 


‘The tube AY icads to « 
Shastber 4, anid fee tube one 









duced a vactmm equal to oue half 

of mercury, the cock Z is closed asd A” 
is Speen and air at high pressure 
enters. This forces the ep 
the vessel , half filling, it. 

pressure is now removed aud the mer 
cury descends. The valve in D 

itas the mercury falls to the level 





mercury, 1% expelled, throtgh 2, The 
mercury is again lowered, ‘ing & 
further exhaustion, and the i’ 


Swuwnnt's ‘Ain row, repeated as often os necessary. 


Push-button. A switch for closing acirenit by means of pressite 
applied to a button. ‘The button is provided with a spring, so tha 
when pushed in and released it springs back, Thus the ciresit® 
Closed only as loug asthe button is pressed. The electric cones 
tion may be made by proming together two flat springs, eaéh con! 
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“nected to one of the wires, or by the stem of the button going 
between two springs, not in contict, forcing them a little apart to 
-fecnre good contact, and thereby bridging over the spacs between 
“them. 


Pyro-clectricity. A Plemenon ly which certain minerals whan 
warmed acquire electrical properties. (Ganot.) The mineral tour- 
maline exhibits it strongly. It was originally observed in this 
sineral which was found to first attract and then to repel hot ashes. 


the le Jnsta while any change of temperature within 
“certain limits is taking place. In the case of tourmaline the range 
is from about 10° C. (50° F.) to 150° C. (302° F.) Above or below 
this range it shows no electrification. 


‘The effect of a changing of temperature is to develop poles, one 
ive and the other negative. As the temperature rises one end 
positive and the other negative ; as the temperature becomes 
“constant the polarity disappears ; as the tempemture falls the poles 
are reversed. 
Ifa piece of tourmaline excited by pyro-electricity is broken, its 
Sroken ends develop new poles exactly like a magnet when broken. 
‘The following minerals are pyro-clectric : Boracite, topaz, preh- 
nite, zine silicate, scolezite, axenite. The following compound 
su are also so: Cone sugar, sodium-ammonium racemate 
and potassium tartrate. 
‘The list might be greatly extended. 
‘The phenomenon can be illustrated by sifting, Uaroudh 5 oko 
sieve upon the excited crystal, a mixture of red lead and flowers of 
‘sulphur. By the friction of the sifting these become oppositel: 
Gelertrised; the sulphur adlicres to the positively electrified cud, 
arid the red lead to the negatively electrifiedend. (See Analogons 
| Pole—Antilogous Pole.) 


tic Motor. A motor driven by the alternation of 
“Attraction and release of an armature or other moving part, as such 
part or a section of it is rendered more or less paramaguetic by heat. 
‘Thus imagine a cylinder of nickel at the end of a suspension red, 
$0 mounted that it can swing like a pendulum, A magi et poll ik 
to one side to which it is attracted. A fame is placed so as 
to heat it when in contact with the maguet pole. ‘is destroys 
“its Paramagnetisa and it swings away from the magnet and out of 
faine. It cools, becomes paramagnetic, and as it swings back 
reattracted, to be again released as it gets hot enough. This 
ituites a simple motor. 

A rotary motor tay be made on the same lines. Nickel is par- 

jarly évailable 2s losing its paramagnetic property easily. 
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Soares 
SGeetacas power by rise 


Pig. st Prsomacwenic Ganesaton 
, Siemens’ Electric. An instrument for measuring 


} temperatures by the variations in electric resistance in 
imum wire exposed to the heat which isto be measured. 


+ Symbol for electric quantity. 

(tad. (a) A contraction for quadrant, used on the unit of 
; the henry. 

) A contraction for quadruplex in telegraphy. 

tadrant. A length equal to an approximate earth quadrant, 
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sauelltg to’ centimeters It has been used as the mame for the 
unit of inductance, the henry, q. ¥. 
Soci Senter eee 


qe 
Quadrature. Waves or periodic motions the aie sta 


one of which, with reference to one in advance of 
said to be in quadrature with each other. 


Qualitative. Involviny the determination onl of a 
or absence of pubiance or somone = 
ingy thor 
quantity. (Sce Quantitative.) 


rE The distinguishing charactersstic of « sunt 
pitch ; the timbre, = . 


a sae : — pie 

Sea ane re eee 

n quantity when the cells are all i 
wing the largest current 


hos ee 





pH 
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Te may be defined in electrostatic or electro-magnetic terme 
(See Quantity, Electrostatic—Quantity, Electro-magnetic.) 


Quantity, Electro-magnetic. Quantity is determined clectro- 
muignetically by the measurement of current intensity for a second 
of time : its dimensions are therefore given by multiplying inten- 
tity or current strength by time. ‘The dimensions of intensity are 
Mi L/T; therefore the dimensions of electro-magnetic quantity 
are MP Lr x T= mtd. 


Quantity, Electro-magnetic, Practical Unit of. The quantity 
ofelectricity passed by a unit current in unit time; the quantity 
passed by ote ampere in one second ; the coulomb, 

It is equal to 3 X 10° electrostatic absolute units of quantity and 
to I-10 of the electro-magnetic absolute uitit of quantity. 

One coulomb is represented by the deposit of 

100,111,815 grat, or 017,253 grain of silver, 
.00,032,959 grant, or 005,80} grain of copper, 
0,003,392 grait, OF 005,232 grain of zine. 

If water is decomposed by a curren coulomb is represented 
by the cubic centimeters of the mixed guses (hydrogen and oxy 
gen) given by the following formula. 


9.1738 X_78 (273 + C*) 


im which C° is the temperature of the mixed gases in degree 
centigrade and 4 isthe pressure in centimeters of mereury column; 
or by 0.01058 X 30 (491 + F° ) 

AX 491 
for degrees Fahrenheit and inches of barometer. 


Quantity, Electrostatic. Quantity is determined electro: 
statically by the repnision a charge of given quantity exercises 
tapott as identical charge at a known distance. ‘The force evidently 
aries with the product of the two quantitics, and by the law of 
tadliant forces also inversely with are of the distance. The 
imensions given by these considerations is Q x QL. This is 
Me force of repulsion. The dimensions of a foree are ML/T 
Equating these two expressions we hav 

OL? = MLT* or Q—= MILI, which are the dimensions of 
Plectrostatic quantity. 


Quantity, Meter. An clectric meter for determining the quas- 
of electricity which passes throagh it, expressible in coulombs 
ler ampere hours, All commercial meters are quantity meters. 


Quartz. A mineral, silica, SiO,. It has receatly been used by 
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Radiometer. An instrument consisting of four vanes poised 
on an axis so asto be free to rotate, and contained in a sealed glass 
vessel aliost perfectly exhausted, The vanes of mica are black 
| ened on one side, 

‘On exposure to light or a source of heat (ether waves) the vanes 
Fotate. ye rotation is due to the beating back and forth of air 
molecules from the surface of the vanes to the inner surface of the 
glass globe. 

Radiometer, Electric. A radiometer in which the motion of 
the molecules of air necemary for rotation of the vane is produced 
bby electrification and not by heating. 


Radlo-micrometer. An instrument for detecting radiant energy 
of heat or light form. It consists of a minute thermopile with its 
terminals connected by a wire, the whole suspended between the 

ies of amagnet. A minute quantity of heat produces a current 
in the thermopile circuit, which, reacted on by the field, produces 
adefiection. A convex mirror reflecting light is attached so as to 
move with the thermopile. The instrument is of extraordinary 
semaitivences. It responds to yoybogg of a degree Centigrade or 
about rysboes degree Fahrenheit. 


tenet B The production of sound by intermittent action 


of a team of light upon abody. With possibly afew exceptions 
all matter may produce sound by radiophony 


Range Finder. An apparatus for useon shipboard to determine 
the distance of another ship or object. It is designed for ships of 
war, to give the range of fire, so.as to set the guns at the proper 
ion. ‘The general principle inyolved is the use of the Kength 
ip if pomsible, if not of its width, asa base line. Two tele- 
are tmined upon the object and kept tained continuously 
Yhereon. The following describes the Fiske range finder. 
Whe range finder comprises two fairly powerful telescopes, cach 
wanted on a standard, which can be rotated round a vertical axis, 
nding with the center of the large disc shown in the 



































inum silver wire, This wire only extends toa dis- 
jee of 811° on either side of zero, and is intended to form two 
ofa Wheatstone bridge. Thesliding contact is carried by the 
arnt as the telescope standards, so that it moves with the tele- 
» The two instruments are mounted at a known oer 
Here 
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If the two sectors are coupled up as chown, with « batter 
and a galvanometer, by the wires, a 4 and ¢d, then since the 
¢, on being aligned on the object takes the ewh 
remains at zero, the Wheatstone bridge formed by these segu 
and their connections will be out of balance, and a current 
flow through the galvanometer, which miay be so graduated) 
give the range by direct reading, since the current throngh i 








Fig. oft, Ranon Fevonn, 
increase with the angle A 7B. In general, however, the at 
ABT will not be aright angle, but some other angie #. 1a! 
csed T= A Bin A 7B X sin ABT, and hence it will ool) 
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certain resistance. Next supy them, still remaining parallel 
‘in the positions Cand D'. The total resistance of the circuit is 
less than before, and hence if C', one of the telese: is 
moved out of parallel to the other, through a certain angle, the 
ae ron the galvanometer will be greater than if it were 
. through ax equal angle out of a parallel when the tel 
were in the positions Can 2. The range indicated is, therefore, 
decressed, and by properly proportioning the various parts it is 
found that the range cau always be read direct from the galvanom- 
‘tter, or in other words the multiplication of 4 #/sin A 7 #by sin 
ABT is to all intents and purposes performed automaticall: 
There is, it is truc, a slight theoretical error; but by using a small 
battery and making the contents carefully it is said tobe 
lable, Each telescope is fitted with a telephone receiver 
transmitter, so that both observers can without difficulty decide 
on what point to align their telescopes. It will be scen that it is 
fecessary that the lines of sight af two telescopes should be parallel 
when the galvanometer indicates nocurrent. It has been proposed 
‘to accom] this by sight ing both telescopes on astar near the 
horizon, which being cticully an infinite distance away insures 
the parallelism of the lines of sight. 


Rate Governor. An apparatus for securing a fixed mte of 
vibration of a vibrating reed. It is applied in simultaneous telog- 
phy and telephonsay over one wire. ‘The principle is that of 
the regular make and break mechanism, with the feature that the 
contact is maintained during exactly one-half of the swing of the 
feed. The contact exists during the farthest half of the swing of 
the reed away from the attracting pole. 














Fig. 982, Laxcoox Davins’ Rare Govenxor. 


In the left hand figure of the cut, A’ is the key for closing the 
it. A is the base for attachment of the reed. Vis the con- 
ing limited in its play to the right by the screw S. C is 
magnet. By tracing the movements of the reed, 
oman exaggerated scale in the three right hand figures, it 
be seen the reed is in clectrie contact with the spring 
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during about one-half its movement. The time of this connection 
is adjustable by the screw S. 
Synonym—Langdon Davies! Rate Governor or Phonophone. 


, Electric. Rasa tos » The » & fish ying the 
= “i fone of Gi cee 
(Goo too Awimal Bicclricily.) 


Reaction of Dynamo, Field mé 
Armature. A principle of the dynamo 
current generator, discovered by Som 
Hjorth of Denmark. 


increasing its current, which 
Pig. 06). strengthens the field. In this way be 
Toapupo ox Evxcrare Ray, Current very soon reaches its full streagtlt 
as duc to its speed of rotation. 
‘The operation is sometimes termed building up. 
when there is but a trace of residual magnetism, itt 
d to start a dynamo. 
Reading Telescope. A telescope for reading the defiectionsaf 
a reflecting galvanometer. 


Reamur Scale, A thermometer scale in use in some qountriet 
cf Continental Burope, ‘The temperature of melting ice is oj U® 
© temperature of condensing steam is Sd > ‘ne Mepress sxe all egal 
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fn length. For conversion to centigrade degrees multiply de} 
Reamur by §. For conversion to Pabrenkeit degrees multiply 
and add 32 if above o° R., and if below subtract 32. Its sym 
is R., a8. 10° R. 


Recalescence. A phenomenon occurring during the cooling of 
© mas of stecl, when it suddenly emits heat ond grows more 
Tuminons for an instant. It isa phase of Intent heat, and marks 

ntly the transition from a non-magnetizable to'a magnetiz~ 
able condition. 

Receiver. In telephony and telegmphy, an instrument for 
receiving a message as distinguished from one used for sending or 
transmitting one. 

‘Thus the Bell telephone he ae to the car is a receiver, while 
the microphone which is spoken into or against is the transmitter. 


Recelver, Harmonic. A receiver including an electro-magnet 
whose armature is an elastiz steel reed, vibrating to a particular 
Hote. Suck a reed responds to a series of impulses succeeding each 
‘Otlicr with the exact frequency of its own natural vibrations, and 

not respond to any other rapid series of impulses, (See 7i/e- 
graph Harmonic.) 

Reciprocal. ‘The reciprocal of a number is the quotient obtained 
by dividing one by the aes ‘Thus the cenittoral of $ is Me 

‘Applied to fractions the ubove operation is carried out by simply 
dmverting the fraction. Thus the reciprocal of 3 is 4), oF 134- 


Record, Telephone. Attempts have been made to produce a 
from the vibrations of a telephone disc, which could be 
interpreted by phonograph or otherwise. 








= Fig. #84. Mosse Recosnes or Rusostrs. 


Recorder, Morse. A telegraphic receiving apparatus for record- 
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in on a strip of paper the dots and lines forming Morse cleracters 
as received overa telegraph line. Its general features areas follows: 


A riband or strip of pxtper is drawn over a roller which is 
indented around its centre. A stylus or blunt point earri 


vibrating ann nearly touches the paper. The arm Iv 
motionles and makes no mark op the paper, An armature & 
carried by the arm and an clectro-magnet faces the armature. 


Fig. 285. Inca Rotax Mecmanisn oF Morse Reconpen, 


acurrent is passed through the magnet the armatere is attracted 
and the stylus is forced against the paper, depressing it inte the 
groove, thus producing a mark. When the current ceases the 
stylus is drawn back by a spring. 


er of tha inkerollar sabcuaiinll J is the 
¢ arm by which it is raised o¢ lowered by the 
the embosser. the frame of the instrament, 
and 'B the arbor t which the arm earrying the armature i 


to rab against te 
ink ta 


The pape fed through the apparatus by clockwork. At the 
present day sound reading has almost entifely replaced the sigh 
reading of the recorder. 


Recorder, Siphon, A recording apparntus in which the inked 
r on astrip of paper, the ink being supplied by & 
siphon termi g ina capillary orifice, 
Iu the ent VV S represents the pol 
net. A rectacolas coil 4 4 of wire is suspes 
A stationary iron core 4 intensifies the Gala. The 
G fas its tension sAjueked at h. “This wire whe wh eaedenae Gt 
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current is sent in one or the other directi 
lace the nee “af the coll 


Fig. 2%. Sirnox Reconcen. 


hand-screw controls the siplion. In operation the siphon is drawn 
tack and forth producing a zigeag linc. The upward marks repre- 
sent dots, the downward ones dashes. Thus the Telegraphic Code 
fan be transmitted om it. To cause the ink to issue properly, 

by astatic machine has been used, when the stylus 
ove not actually touch the paper, but the ink is ejected in 2 series 


Reducteur for Ammeter. A resistance arranged as a shunt to 
diminish the total current passing through an . It is anal- 
‘ogous toa galyanometershunt. (See Juitip 5 

Reducteur for Voltmeter. A resistance coil connected in series 
with a Voltmeter to diminish the current passing through it. [ts 

tance being known in terms of the resistance of the voltmeter 
it increases the range of the instrument so that its readings may 
sover double or more than double their normal range. 


Reduction of Ores, Electric. ‘Lrcatment of ores by the electric 
farnace (see Furnace, Electric.) The ore mixed with carbon and 
Gus is iuelted by the combined are and incandescent effects of the 
Surrent and whe metal separates. In another type the metal is 


oe N 








correspond to ite movements of the 

Sand consequent f oppenite vain is the 

fe whiole is s0 adjusted that the varistious ia resistance 

Ms Acoustant amperage. The resistance is in the exciting 
circuit of the dynamo. 
Io Brush's regulator, which is purely mechanical, 
is made to give 8 constant current by introduci 

unt of variable resistance, whose 


jon 
8 a shunt for some part of the machine. 


citing 
, by governors, taking the place of the hand; (¢) by 
compound windings, The magnetic circuit may have ite reluc- 
tance caused to vary in several ways; (¢) by moving the pole a pleces 


Bearer to or further from the armature ; (¢) by opening or closing 


some gap in the magnetic circuit (field-maguet core) ; by draw- 
reece rs Cotes Bors betyack ton pole coe aed 









tery as required or: 
bad 80 delicate sto work Ta at ences 






Tonckiny tact screw closes the I 
When it swings back pred te contact with & second 
with insulated point, and opens the circuit as it leaves tt 
manted screw. 

One terminal connects with the arm Conemg Mae 


a 
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fame. aes otter connects with the contact screw through the 


‘frme carrying 

| Swonyw—Relay Magnet. 

| Bells. Bells connected by relay connection to a main 
Tne forncoustic telcgraphy. A stroke on one bell indicates a dot and 

| ortheother adash. ‘The system is now nearly extinct. 

| 

| 


j. A connection used in telegraphy, includin, 
| Deavecet with a short circuit normally open, But closed bya 
| writeh and a sounder or other appliance. The latter ia made very 
tsitire 0 as tobe worked by a fecble current, and is connected 
fothe main Iine. A very slight current closes the switch and the 








Fig. of Retay oa Locat Crscurt 

ooat comesinto operation to work a sounder, etc. When 
he current ceases ot: the main line the switch opens and throws 
‘he local battery ont ofaction. Theswitch is termed. relay, q. ve A 
Ong main line may thus produce strong effects at distant stations, 
the intensity of action depending on the local battery. 


tte action takes place. If there is a difference in the currents the 
felay acts a3 one coil preponderates. The coils may be 
ineven currents with ent resistance and number of tarna. 


Relay, Microphone. A relay connection applied to a telephone 


PN 
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their charges. ‘The action is repeated over and over agai as 
rotate. 


Reservoir, Common, A term applied to the earth, becaus 
electrified bodies discharge into it if connected thereto. 





Fig. 9%, Dinceam or Troason’s Recension. 


Residual Atmosphere. The air left in a receiver after ex! 
tion by anair pump. The quautity, where good air pumps 
used, is very minute, 


Residue, Elect 
Charge, Residual.) 


The residnal charge of « condenser 





Resin, (a) The product obtained by non-destructive distil 
of the juice of the pitch pine. It is the solid ressdue left after 
turpentine, has been evaporated or distilled, | 1t ia a aaietat 
abictic acid C,, Hy, O,, pinic acid C,, Hy O, Tt fs aninenls 
its specific inductive capacity is 

Synonyms—Colophony—Rosin 














n¢ 
S$. (Baltzmann, 











The varme is also ysnerally applicd to similar gulag 
obtained from the vay of other trees Vous Sean Arete. 
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resins are a family of le icts ; the solid portions of th: 
ee See 
Rega ve cieciicty wea vabbed wits cotise, Sanne, oral (Sea 

el wi wi 1, |, OF 
Electrostatic Series} 





Resinous Electricity. Negative electricity; the electri 
- Negative electricity; the el 
duced upon the surface of a resinous bod: i rubbing it} shes 
body is or sealing wax; flannel an er substances may 
be used as the rubbing material, (See Avectrostatic Series.) 
Hogar seoppncts fhe plasoe’ of cx cloctic carent, coustog thn 
‘opposes of an el ic current, 
ce of electro-motive force if a current passes through 
it converting electric energy into heat energy in the pamage 
& current through it. If a current passes through & conductor 
‘uniform resistance there {s uniform fall of potential all along 
its length. If of uneven resistance the fall in potential varies 
with the resistance. (See tential, Fall of.) 
‘The fall of potential is thus expremed by Danicll, “Tn a cou 
ductor, say a wire, along which a current is steadily and uniformly 
, there is no internal accumulation of electricity, no density 
‘of internal distribution; there is, on the other hand, an unoquall 
charge of electricity on the surface of the wire, whi 
Fesuits in a potential diminishing within the wire from one end 
ofthe wire to the other."  . 
¢ varies inversely with the cross section of a cylindrical 
Of prismatic conductor, in general with the avernge cross-section 


Bee ys 
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ofany conductor, and in the same sense directly with its tree or 
average or virtual length. 1s varies for different ga substances, ant 
for different conditions as of temperature and preseure fer the 
same substance. A rise of temperature in metals increases the 
resistance, in some bud conductors a rise of temperature decrease 
the resistance. 
Approximately, with the exception of iron and mercury, there 
sista: f ametallicconductor varies withthe mhsolute temper 
oat Soutly Apoea 
Except for resistance energy would not be expended is 
taint a es se @ cirenit. “he estate of «ene 
2¢ supposed to its eeat and cause in the jumps fom 
to molecule, which the current has to take hs ing 
it. If soa current confined tos molecule would, vet 
no 


ing of a conductor decreases it, {t Loca 
ression, and increases in irom and. dim 


" if used to express any object or cowlae 
welop resistance. 


Apparent. Trmpedance ; the virtual resistance dl 
resistance due to count 


The British Association Ohm, (See 


box filled with realstance coils. The 
sevica so thata Grex tmckeMieg any Ges 





Fig. a4. Ressrance Bo: 


eh of grooves reamed out to receive th plug: 
coil below them when in ‘cut shows 
towne ; 


them, The dia 


an operator to fe ae 
SS essential in duplex telegrap! 


‘ ion, a8 as 
dynamo regulator a net oa of plates of 
Reetoeticathon, qv is uscd es a resistance, whose resinance 1s 
Tuade to vary oy changing the pressure. ‘This pressure automatic- 
lly increases ‘as the current strength increases, thus redacing 
‘the resistance. 
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Resistance Coil, Standard. A standard or resistance issued by 
the Blectric Standard Committee of Great Britsin, ‘The cut shoms 
standard ohm, 
« of Geraan re of an 
x cont. and platinum, 33. co 
The ee is insulated and ed telat 


case 
if heat 


Resistance, Combined. The stu 
rosintanco of several parallel conduewrs 

Fig. eo2. Staxnaxo Ouse Con, Starting from the same point and 
atthe same point. Lf the individaal posit 
ance beaded and the combined resistance be x thea wt 

have, _ 1 

WPL 
@ tet? 
Synonym—Joint Resistance. 


ele. 


ritical, Ina series wound dynamo the resistance 
cuit above which the machine will refuse to excite 


, Dielectric, The mechanical resistance of a dielee 
to perforation orto the strains dime to elect 
hase of mechanical rewistance, andl is distint 


from the electri 
Resistance, Digney Unit of, The resistance of an iron wir! 


millimeters diameter, temperature anknowd. 


specifically as such, but as an actual resistance. 
to decom 
electrolyte is caused by way of immersed term a 
an electrolyte the resistance ayyears hi sometimes 
Meee ie. 1c tae yong eee a eee 
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Siatizisice, Engtish Absolute or Foot-Second Unit of A 
anit based on the foot and second. It is equal to 9 4 ae}, 
HBatrig besed on these dimensions, wecond! 
Tt is equal to .301go legal ohm. 
Resistance, Equivatent. A resistance equivalent to other 
“-gesistanees, which may include counter-elcctro-motive fore. 


Resistance, Essential, The resistance of the generator in an 
electric circuit; the sme ns infernal resistance. 


Resistance, External. In an clectric circuit the resistance of 
the ciréuit outside of the generator, or battery. 
Synouym—Non-cssential Resistance. 
Frame. An open frame filled with resistance coils 


Resistance 
of from, or German silyer wire. It is used a4 « resistance for 


Fig. agp. Resistance Pease. 


 dynamos and the larger or working class of plant, The coils are 
[pttetioecs connected vo that by ariel cearyinliteic a row of 
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studs one or more can be thrown into series according to the sind 
Mie switch is in contact with, 


Resistance, German Mile Unit of. ‘The resistance of S2j° 
Hebe d he abet ietco? It is equal to 56.51 ge 
ims. 


Resistance, Bi ‘6. A high resistance, often a 
Sr ities solution, g. v- 


Tainea in a yertical glass near whew 
npper and lower ends are clectrodes 
metallic cadmium attached to hecred 
The cadmium is melted in tubes, the 
platinum wire is inserted into the sdted 
metal and the tube is broken adtor all is sali 
The resistance should show no 

current. 


Resistance, Inductive. A resistance tr 
which selfinduction is j wuck ax acol 
of insulated wire wound around an Eroa core. 


stated in ohms per aile. 
by immersing meetin oe line in a 
and plete tans resistance between its: 
‘The section tanst be of known ened 
‘above the liquid. 


nce, ‘The resistance of 
see late Tia ae 


Resistance, Ps toetert AQUI GA, “The retmarien of anit 
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emer oeee es tae snd one: (Ea ee 
ohms at .) The term mm 
Sees ti oe ores Sat tteat eure otether oboe 
emer ieee ne Te reat of 8 co copes 
ef an inch in diameter, It is equal to 9331 


aire one-thourandth 
eaees c EA) ‘The term may alsobe appliel ‘to the resist- 
‘sized wire of other metals, 


aig Non. |. The resistance of the portion of 
#s clectric circuit not within nad jionlicre 3 the same as cxterwat 


Synonym—External Resistance. 
Resistance, eee A resistance with comparatively 
Little or negligible selfinduction, 
Resistance of Lee Body. ae resistance of tore = 
amatter of perfection of the contacts between ite 
eke snd the electrodes. "IC has peen asseried that itis affected 
Gisease. From 350 to 8,000 ohms have been determined aa 
es butso much depends on the contacts that little value 
Attaches to the results. 
Resistance, Ohmic. Trac resistance measured in ohms as 
from counter-clectromotive force, q. v. The latter 
is ‘often spurious resistance, 
Synonym—True Resistance. 
Resistance, Reduced. The resistance of a conductor reduced 
ohms, of to equivalent lengths of a column of mercury, raquare 
millimeter in cross area. 


Resistance, Siemen's Unit of. Tho resistance of a columa of 
Mercury I meter long and 1 square millimeter cross-sectional area 
ato® C, (32° F,) 

It is equal to .g43t legal ohm. 

Resistance, Specific. The relative resistance of a substance. 
Ttis ex; as the actual resistance of a cube of the substance 
Wwitich is one centimeter on ench edge. For metals it is usually 
“ene in microhme, for Hquida in olums. 

Phe resistances of a specified length of wire of specified diameter 
of different substances is often given, and is really a particular way 
of stating specific resistances. 

Sywonym—Specific Conduction Resistance. 

oe Spurious. ‘the counter-clectro-motive force, 

‘operating to prevest a current being produced of iwbalsbodd ba is 
full strength were thie true resistance and actuating clectro-motive 
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force only concerned. Such counter-electro-motive force may be 
treated asa spurious resistance and suck a value in ohms assigued 
to it as would correspond to its proper effect. 

In its effect on opposing a current and in resisting its formation 
it differs from peat ocr Seng The latter in diminishing current 
strength absorbs energy and develops heat; spurious resistance 

jout absorption of energy or 


opposes aud diminishes a current wit 
production of heat. 

Resistance, Steadying. When arc lamps are connected in 
parallel or multiple arc a small resistance coil is sometimes placed 
in series with each lamp for steadying purposes, It reduces the 
percentage of variation of resistance ip each lawsp, which may be 
caused by a change in the position of the carbons, 

Resistance, Swiss Unit of. A unit constricted by the | 4d- 
ministration Suisse,” based on the same data as the t an 
the Digncy Unita. (See Resistance, Digmey Unil of:) 

It is equal to 10.30 legal ohms. 

Resistance, Thomson's Unit of. A unit of resistance based on 
the foot and second. 

Tt ts equal to .366 legal ohm. 

-Resistai it. Unit resistance is that of a conductor in 
which a) rre produced by unit electro-motive force. 


rley’s Unit of. ‘The sesistance of a standard 
er wire ey inch diameter, 


__Aset of phenomena known as tite Hertz 
under this title, which phenomena are 
‘the propagation of electric waves 
conductors, as well as through the ether. 
aseat of current, and is in its mature in- 
wetion through its mass. Sach waves 


7 i current, no time is 
current-producing force, in Usis case the wave-proditel: 
Snetrate into the substance of the wire. Lnone of 
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ments Dr. Hertz surrounded = wire by a glass tube chemically 
silvered. The coating was so thin as to be translucent. Through 
this metallic layer a current could be induced in the wire in its 
interior. Any mechanical layer of metal took up the induction 
itself, and | ora a the central wire. This gave a clue to the 
thickness of metal penetmted by the rapid induced waves used by 
Dr. Hert. 

Phe method used for the production of rapid oscillations is the 
following. ‘To the terminals of an induction coil two metal spheres 
AA’ are connected as shown. Thisapparatusis termed the exciter; 


Fig. so Etxcreicat. Reoxancr Rectren 


hich C is the capacity 
c “spheres may be 30 centimeters 
(12.8 inches) in diameter, connected each to conductors .5 cenu= 
meter (.2 inch) in diameter and 40 centia inches) long 
each. For the length of an undulation the formula gives for this 
apparatus 4.8 meters (15.75 fect) as the length of a wave, assuming 
for them the velocity of propagation equal to that of light. The 
exeiter may have 10,000 times the rate of oscillation possessed by 
the plain induction coil. 
When this apparatus ix worked it produces induced waves in 
neighboring conductor. The resonance efiects appear in the 
size of the spark induced. ‘Thus a wire bent into a citcle with its 
ends nearly touching wil! give a apark, but if made of proper clec> 
trostatic capacity, corresponding with the particular waves em- 
ployed, the spark will be very much inter. The ring, with its 
park gap is termed a resonator. {tis used ax an explorer to trace 
waves. 
‘Wares thus produced are transmitted by stone walls and non- 
conductors in general. A plate of zinc reflects part and transite 
part, The reflected waves can be traced by the teonator, Yost 
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angle of reflection being equal to their angle of incidence. 

can be received by one lic reflector, reflectexl to another 
brought toa focus. They can be reflected so as to produce inter- 
ference or loops and nodes, and the loops and nodes can be traced 
by’ Sia rescuer: » Pye prism of asphalt they are refracted exactly 

e light. 

From all this it is concluded that an additional proof is furnished 
of the identity of light and clectro-magnetic waves, and a 
strong experimental proof of Maxwell's theory of light ts furni 

Synonym—Wertz's Experiments. 


Resonator, Electric. A small open electric cirenit, with ends 
nearly touching. When exposed to electric resonance, oF toa syrti- 
ef ctric oscillatory discharge, a spark from: acre 
dnetion of this spark is alt a matter of the 
‘resonator. The simplest form isa circle of yr 

its ends nearly touching. ‘The lenyth of the gap 


ating the result of the application of 
. Its direction and le tle 
(Ste Forces, Re of 


nsity 
nponents. 
je magnetic rosy imparted to = mass 


more separate inducing forces or cur 
os and motor, The s 
ing effect of the field magnet poles and of 


ir graphy a retardation of the rate of trans 
gals. tls duc to several ouses. 
{e) The sclf-induction of the cirouit, expecially Sto Needles 
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electro-magnets, produces extra currents (soc Currents, 

) These are opposed to the muin current on closing it and 
hetice retard the action. They are in the same direction on open- 
ing it and hence again retard tho action. 

(6) ‘ai Neel hhas a certain static capacity. This is affected 
the dasucs of the linesto theearth. For each signal phat 
has to bo charged mpon the line until the line is cha toi end 
with a certain of the initial density. is charging 
takes time and hence introduces retardation. 

{e) The cores of the clectrownagnets of the relays or sounders 
are not instantly magnetized and demagnetized. is magnetic 
Jag, q. ¥., iutroduces retardation. 


Retardation of Phase. The fractional ring behind of waves 

lagging behind a portion of a wave 

as of full amplitude, are kept back 

current intensity may be retarded with 

to the clectro-motive force by the introduction of trans 

formers of high capacity with high resistance on open secondary 
circuits. 


Retentivity. Coercitive or coerci y virtue of which 
steel retains its magnetism. It is the name, ** cocr+ 
Cite force '" aa a term being rejected by 


Synonyms—Cocrcive Force—Coerci 


Retort Carbon. Carbon deposited in coal gas retorts from 
decomposition of the hydrocarbo very hard, pure form, 
and is of tic modification. Ov its great hardness It is 
little electrical purposes, th led carbons being easter 
6 make. The deposition occars in the regular gas-making 
process, and is a disadvantage to th 


which is supposed to carry cur- 
i ersed aline. {t may 
‘may make the 

‘The best 

nm of a cirenit on 


Reversibility. The Principal in virtue of which a device for pro- 
ducing a given form of cnergy can absorb the same and do work. 
‘The reversibility of the dynamo is ite quality in virtue of whieh it 
ean act as acurrent generator, thereby converting mechanical 
energy into electric energy, or if current is passed through it i 
rotates, doing work, and thereby converting electric energy into 
mechanical energy. The knowledge of this principle can be 
traced back to Jacobi in 1350. 
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Rheotome. An automatic circuit breaker, one which rapidly 
anni closes n circuit, as fis the case of the primary ofan induc 
Hon coil an interrupter, (Odsolele.) 


Fig, our, 


Rheotrope. A pole changer, current reverser, or commutator, 
&g,, such as the commutator of an in solete.) 


Rhigolene. A petroleum product; a hyd of low boil- 
ing int. Its vapor is used in Hashing, carbon Mlaments 
Be ecendetocat fara : 


Rhumbs. In a mariners’ compass, the thirty-two points, desig- 
hated, worth, north by casi, north north east, otc. (See Compass 
Mariner "s—Compass, Points ofthe.) 


Rhumkorff Coil. ‘The iaduction coll, q. v- 
Rigidity, Molecular. ‘The tendency of molecules to resist 
rotation orchange of position ; the assumed cause of magnetic 
coercive force, or retentivity. 
Ring Contact. A contact formed by a terminal clip in the 
shape of a ring, apie of cut st one point so that its ends tend to 
ig together. The other terminal is a bar which passes into the 
cutand is tightly pressed by the clastic ring. 


Ring, Faraday. A closed ring of iron used os the core of a 
transformer or induction coll. ‘The term is derived from Farsday’s 
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fous centre to cirenmn ference or x rotated by 
I . sah wiles Uae eats versa, y acurrent 
ution of Liquids, Electro- magnotic. The cotati luced 
Oo ee erga curcts by alto 


‘of electro-dynamic 
a. (Seo pape Liguids, grasa ) 
Ber. tna frictional electric machine the cushion of leather 


is pressed against the plate as it rotates. 


Symbol for space, or length ; 1, is preferable. 
jymbol for south-secking pole of a magnet. 


Mle Bracket. A bracket carried on th of tel 
| ae ae Re 


fd opens the circuit. To ensure its breaking a welght is 
miessuspended from the oe In one form an insulated Ger- 


oes through both ete If ae German silver wire 
cs heated from a ‘of current the coil wrapped tightly 
(the end of the fusible strip melts ft and opens the circuit. 
lightning arresters, q. v., ntay be cited under this heading. 
‘yms—Automatic Cut Out—Safety Fuse, Plug, or Strip. 
ity Fuse. Astrip of metal inserted so as to form part of a 


“and of such size that asmaller 
t would heat the regular wire 


Fig. Cocenumw Sarwry Foe. 
salt is a chemical com- "** 


Ce ing two atoms or two mdicais, which saturate each 
eferred to the 
Its are decom 
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Saturated. adj. A liquid is saturated with a scbetance whet 
it has dissolved all that it can, while an excers is preseat W 
the liquid. It is possible, by dimolving some salts in hot watt 
and allowing the solution to cool without access of air, to oblaiea 
supersaturated solution, On introduction of « crystal of the sill 
or often on mere sccess of air, the solution forms crystals and ae 
liquid left is saturated. 

Saw, Electric. A platinum: costed stecl wire mounted and ear 
nected to be raised to incandestence for cutting purposes. 





Seratch Brushes. Brushes <a the aorface of stiches 
to be electroplated to give a good metallic surface suitable Sr 
depesition. They have ofter wire instesd of bristles. 


Screen, Electric. A lange plate or a hollow case or cage af 





Fig. yoo. Wont Gauze Eiecrne Scream. 


conducting material connected with the earth, and med to protect 
any body placed within it from electrostatic influences, 
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seithin a hollow conducting sphere an electrified body ix 
the inner surface of the sphere will be charged with elec- 

city of opposite kind to that of the sphere, and the outer surface 
the same kind as that of the sphere. Thus the sam of the 
tricitics into action by induction is zero. The two inner 
‘are bound to each other. ‘The induced charge on the outer 

e of the sphere is all that has any effect on objects in the 


ged, and however highly electrified the body introduced into 
he spliere and the inner suriace of such sphere may be, they pro- 
Gce uo external effects, us they are bound one to ths oter. 


‘the sphere is connected to the earth and an unelectrified object 
within it, such object will be perfectly shielded from the 

of an outer electrostatic field. Perforated tinfoil or wire 
as good a result. A large plate of metal connected 

earth has the same effect. i¢ screen whether plane or 
simply retains « bound charge dae to the field of force, 


by neutralizing it, and the electricity of the opposite sign 
pes to the earth. Thus « true shielding or screening effect is 


xperiment is shown in which an electric screen is 

jen jar, Pith balls are suspended outside and 

By the approach of an electrified body the outer pith 

will diverge, while no effect is produced upon the inner ones. 


Secondary Actions. In electrolysis the direct products of the 
ical decomposition are not always obtained at the electrodes, 
products duc to their reaction on the water and other chemicals 
appear. ‘These constitute secondary actions. Thus if « solu- 
of copper sulphite is electrolyzed with platinum electrodes, 
Hie F appears at one pole and sulphuric acid and oxygen 
atthe other. But the products of electrolysis by the current 
copper (Cu) and sulphion (SO,). ‘The latter reaeting on water 
fee oxygen gas and forms sulphuric acid, The latter is a 
action. 


| Secondary Gencrator, (a) Au alternating current converter 
| generating a so-called secondary current. 
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and mutual reactions, As the phenomena are dise to Ludeced cay 
rents the above term has been applied to the masses in which the 
currents are induced. 
Colors of. In as 
slate tres the color of the plates 


cond ition of the battery. The u 2 chon tae C 
deep-reddish, ‘the other should epee is 


Secondary Poles. Poles sometimes eae in jets eslating 
in positions intermediate between the end or trac 


Synonym-—Consequent Poles. 

Seebeck Effect. The production of a current by heathig the 
junction of two different rasa Seoniog Pasting of oe ae 
thermo-clectric production of current, is 
effect, having been discovered by that eat 


Selenium, A non-metallic clement. It is interesting elecint | 
ally on account of the changes its electric resistance alte la 
ibjected to light. 
In one set of ex ents it wns found that diffused 1 
th cto mili the ratio of 11 to 9. ancl a 
ne af. Of the spectrum coisa el ane ost 


produced by exposure to light is instantaacoas, bet 
F the tark ory aioe ties a 


js used in the Photophone, q. ¥. Oiherwit 
ant a subject of experiments 


m Eye. A sodel eye in which seleninm im cirenit wif 
id galvanci eter takes the place of the retin of Ge 


-cond: static clectricity 
poorly, but que apprecishily ani veyond the extent feat of leakage 
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n are examples: Alcohol and ether, Se gins, 
|flowers of eae: 3 dry wood, paper, ice at o° C. (32° F.) 
tieasure of the effect of a current upon a 
Seed or Seeery case, 
pee Angle of Maximum. Every galvanometer has 
Gh angle of miaximum sensitivences, which is the angle of defiec- 
fos at which a small increment of current will produce the greatest 
deflection. For every tangent galvanometer 45° is the angle in 
pstion. In using a galwanometer for direct reading methods it 
sn object to have it work at its angle of maximum sensitiveness, 


eee ered Dynamo. A dynamo-electric machine 
Geld magnet is excited from an outside source, which may 
ete dynamo or a battery. Alternating curront dynamos are 
‘often of this description. 


eee Touch. ran magnetism « method of inducing magnet- 
a steel ‘The opposite polesof two magnets are applied 
‘i the center ed the bar to be magnetized, but without touchinj 
Gcother, and are drawn apart to is ends. They. are returned 
the process a repeated « nutnber of times and 
iesar ere bar if necessary. 
of Electricities. Under the double 


ing positive 
on thy otlier of the 


the Teveara rat touching i in the cell ; lly yal to 
ics, where the plates are #0 near together a4 to 
oly eran prevent short circuiting. 


as opposed to parallel. Thus 
¢ zinc of one Sonesta 


 _ 


Fig. you. Surtms Coxnecrion. 


farmmged in series. When incandescent lamps are arranged {a 
geccession so that the current oos through one after the other they 
fare arranged in series, 
apes ‘opposite of parallel, q. v., or multiple arc, q.v.; it amy 
be sed as 8 noun or as an adjective. 
(8) See Electro-Chemical Series ; (¢) Thermo-Electric Series 
iw Electrostatic Series ; (¢) Electro-motive Serte: 
Synonym—Cascade Connection (but little used.) 


ee 
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Series-multiple. Arrangement of ects <eeaan eae 
the parts are grouped in sets in parallel and these sets sre com 
nected in series, It is used asa noun, a8 ' arranged in sericetialte 
ple," or as an adjective, as " « series-tmaltiple circuit or system” 


-O-0—-0—-0—, 
—o—o—0—~ 


yO 
Pig. joo, Seeses-ovuriris CONKECTROW, 


Service Conductors. Incicctric distribution the equivalents of 
service pipes in the distribution of gas; wires leading fom Qie 
street mains to the houses, where current is to be supplied. 


Serving. The wmpping or winding of a cable composed of 
all size wire, laid closely and smoothly with a tool ealleds 
ing block, or by machinery. It serves to 

protect the cable from wear. 


Shackle. In telegraph lines a swinging insulator bracket for mse 
where wires make an angle with the pole. A journal box i 
attached to the p ike half of agatchinge. To this a short iros 
arm is pivoted so a& to be free to swing through a consideruble 
angle. At its end an inaulator is carried to which the wire ly 
attached. The shackle swings into line with the wire, or takers 
position , wires corresponding to the resultant of thelr dines 
tions of y 


Fig, 303, Dovnun Suaexux 
A term applied toa phenomenon of 
charge Es maintained in a Crookes 
electrode tends to phosphoresce. A 
he positive electrode, protects the 
Blass d O produce the effect Si maianei 


Sywonysn 
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Sheath for Magnet Coils. In 1367 C. R Varley proposed the 
tse of a copper sheath surrounding a magnet core to diminish self 
induction. It has since been used by Brush and others. Some- 
times metallic foil is laid between the successive coils of wire. 

Synoaym—Mutual Induction Protector. 


Sheath for Transformers. A_ protective sheath of copper, 
interposed between the primary and secondary cireaits of an alter 
nating current transformer. It ix connected to the earth. If the 
pie coil loses its insalation before it can leak to the secondai 

is grounded. This protects the secondary cirenit from the hij 
electro-motive force of the primary cireuit. 

Shellac. A resin; produced as an exudation upon the branches 
of certain Asintic trees, such asthe banyan (Ficus religiosa). We 
4 duc to punctures in the bark of the trees in question, which 

metures are made by the female of the insect cocews ficus or ¢ 


Commercial shellac contains about go per cent. of reaitious 


taaterial, the rest is made up of wax, gluten, coloring matter and 
other substances. 

Shellac is soluble in alcohol, and in aqueous solutions of 
ammonium chloride, of borax and in strong ammonia solution. 
Long standing is required im the case of the last named solvent. 
Dilute hydrochloric and acetic acids dissolve it readily ; nitric acid 

Strong sulphuric acid is without action on it. Alkalies 


Ta electric work it is used os an insulator and diclectric. ts 
alcoholic solution is used to varnish glass plates of influence 
machines, for the coils of induction coils and similar purposes. 

Resistance in ohms per centimeter cube at 28° C. jag FF.) 

(Ayrton), poo & 10M 

Specific Inductive Capacity (Willner), 2.95 to 3-73 

‘The same substance in less pure forms occurs in commerce, ms 
stick lac, lump lac, seed lac, button lac. 

Shellac Varnish. Solution of shelloc in aloohol; methylic 
alcohol (wood alcohol or wood naphtha) is often used us solvent. 

Dr. Muirhead recommends button lac, dissolved in absolute 
alcohol, and the top layers decanted, Vor highest insulation he 

fissolves the lac in ordi cohol, precipitates by dropping 

8 sand dissolves tn absolute 


Shielded, adj. An electric measuring iggteument of the 
jometer type is shiclded when it is so qqystructed that its 
jons are not seriously alfected by the presence of ncigh- 
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boring magnets or by fields of foree. ling can be effected | 
using a yery strong permanent maguct to fick’ 
whic Ly the magnetic needle moves and w! reacts apon it, orby 
enclosing the instrument ina thick iron box. 

S. HM. Syimbol or abbreviation for ‘simple Iurmeale 
motios 

Shock, Break. A ternt in clectrothempentics; 
received when an clectric circuit, including the patient in eta 
broken or opened. 

Syronym—Opening Shock. 

Shock, Electric. The effect upon the animal <a gine the 
discharge through it of electricity high 
Pain, nervous shock, violent muscular contortions pals 
Of currents, an alternating current is reputed worse that Wales 
current; intermediate isthe pulsatory current. 


The voltage is the main element of shock, amperage hard 
some direct influence. 


applied to the conducting aurfiee on which he roste, whale the 
other, a spherical electrode, is brought near the body so as 10 pro 
duce a disruptive or spark discharge. 

Short Circult. A connection between two Paci bee 
which connection is of low resistance compared 
portion, The tern is used also asa verb, as ‘to tet ie 
lamp." 

Short Circuit Working. A method of working tnuersaiently 

ro-magnot #o as to avoid sparking. Ttconeists in 
parallel with the magnetie-coils. This 


oo. DIAGRAM TuLoersarinc Seowr Crrcore Women 
is of ver w resistance. To throw the tn: 
short circuit is opened ; to throw ft out of 
fs closed, The shunt or short circuit must be ‘of 
stance and inductance. 
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Shovel Electrodes. Large plate electrodes used in « medical 
bipolar bath. (See Bath, Bipolar.) 


Shunt. In « current circuit a connection in lel with a 
ion of the cireuit. Thus in a dynamo aspecial winding for 


field may have its ends connected to the bushes, from which 
the regular external circnit also starts. ‘The field is then wound in 
shunt with the armature. In the case of a galyanometer a resist- 
lance coil muy be put in paroilel with it to prevent too much current 
going through the galvanometer ; this connection is a shunt, 
‘The word is used as a nonn, a8 “ ashunt,’’ or ‘a connection or 
apparatus in shunt with another," and as an adjective, as “ a akant 
connection,” or as a verb, as ‘to shunt « buttery. 


Shunt Box. A resistance box designed for nse as a galyanom- 
tter shunt. (See Siwn/, Galvanometer,.) The box contains a 
scrica of resistance coils which can be plugged in or out.as required. 


Shunt, Electro-magnetic, In tclegraphy «shunt for the re- 
teiving relay consisting of the coils of an clectro-magnet. It is 
placed in paralicl with the relay. Its polesare permanently con- 
gected by an armature. Thus it has high self-induction. 

On opening and closing the circuit by the sending key, extra 
currents are produced in the shunt. The connections are so 
arranged that ou making the circuit the extra current goes through 
the relay in the same direction os the principal current, while on 
breaking the circuit the induced current goes in the opposite 
direction. 

‘Thus the extra currents accelerate the production and also the 
cessation of signalling currents, tending to facilitate the operations 
of sending despatches. 


Shunt, Galvanometer. A resistance placed parallel with a 
Yalynnomieter, so as to short circuit its coils and prevent enough 
current passitig througli it fo injure it. By knowing the resistance 
of the shunt and of the gulvanometer coils, the proportion of eur- 
rent affecting the galyanometer igknown. This gives the requisite 
factor for calculation. (See Muétipiying Power of Shunt.) 

Shunt Ratio. ‘The cocfficient expressing the ratio existing 
between the current in ashunt and in the apparatus or conductor 
in parallel with it. (See Multiplying Power of Shunt.) 

Shunt Winding. A dynamo or motor isstiunt-wound when the 
Geld mingnet winding is in shunt or in parallel with the winding of 
the armature. 


Shuttle Current. A current alternating ig, gjsection ; an alter- 
“nating current. 
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ductor Senne pa ree Foo atcleane oe | 


Sighted Position. Io an 
eter, Absolute) the eats 
movable disc or plate, when the disc and see plate are 
plane. ‘The cross-hair on the lever-end is then seen mids 
two stops. or some other is 
discerned by sighting 


Sliver. A metal; PoE Son or symbol Ag.; atomic 


weight, 108; valency, 1; equivalent, 105, ; specific gravity, tog, OE 
Seeratedbe ef metric ose ae Bes! 


Relative resistance, annealed, Lo 
‘Specific Resistance, annealed, uto* C. (32°2*.) 2.904 microbes 
Resistance of « wire at o° C. (32° F.), 


1 EWol long wet Seager Hard Drown. 
2) 1 foot long, im, at 
{fet ting erate > 


‘ 4 meter ee 1 weighing 1 gra 13 oie 


nce annealed of a I-iuch cube, ato” C. (a) es 
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“nitric acid (4o® Beaumé) muy be used. ‘The presence of any water 
‘Jn this mixture will bring about the solution of the copper. Or 
fuming sulphuric acid may be heated to between 300° und goo? F. 
some pinches of dry pulverized jum nitrate may be throws 
fn and the articles at once SpA aKtioe micthods effect the solu- 

m of the silver, leaving the copper unattacked. 


| Simple Substitution. A method of obtaining a resistance equal 
|tothat of astandard. ‘The stondard is put in circuit with « galva- 
‘mometer and the deficction is noted. For the standard another 
| wire is substituted and its Iength altered until the same deflection 

Inced. The two resistances are then evidently identical, 
‘The standard can be again substituted to confirm the result. 


Sine Curve. If we imagine a point moved back and forth 
synchronously with « pendulun, and if such point made « mark 
paper, it would trace the same line over and over agait. 
i now “ogi aed were drawn steadily along at right angles 
toe the line of motion of the point, then the point would trace 
upon ita line like the profile of a wave. Such line is a sine 
curve. It derives its name from the following construction, Let 
astraight line be drawn, and laid off in fractions, such as degrees, 
of the perimeter of a circle of given diameter. Then on eaci 
division of the line Ict a perpendicular be erected equal in height 
| to the sine of the angle of the circle corresponding to that division; 
then if the extremitica of such lines be united by a curve such 
carve willbe aninc curve. 
Insuch a curve the abscissas are proportional to the times, 
‘wihiilo the ordinates are proportional to the sincs of angles, which 
fare themselves proportionnl to the times. The ordinates 


A species of equation forthe curve is given as follows: 
Tn this.x really indicates the arc whose length is x, and reference 
should be to the value of the radius of the circle from which 


Vthecurve {s described. It will also be noticed that the equation 
\oaly covers the case in which the true divisions of the circle are 
\ Tid off on theline. Ifa multiple of auch divisions are used, say 
| times, or rn times, then the equation should read y = # sin a or 
y= sine 


Synonyms—Curve of Sines—Sinusoidal Cury_-Harmonic Curve. 
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Sine Law. The force acting on « body is direetly proportional 
to the sine af te angle of deflection when— 2 


a The ccabaline mas werient toa in magnitude and direction: 


on ‘The deflecting foree, althor 3 variable at its Lo 
space, is fixed in direction relatively to the deflectit oe eae 


Single Fluid Theory. A theory pete Fi 
has been said, being Sonvealetly raed a ao Haye 
single fluid theory ‘atcrites electrical phen sit 
fralmencd of a single Wid: ‘The aul re repels pels itself 
tmntter; an excess creates posi 
fication ; friction, contact action or other 
the distribution creates potential difference or el 
assumed direction (see Direction 
forve are bascd on the single fl 
ea aed it in merely a convenience and 
tric, and Donble Fluid Theory.) 
Phe Srnidiors ‘Theory. 
gle Fluid Voltaic Cell, wanic couple using only 4 
single fluid, such as the Smee or Ait cell, Se 
Simple Harmonic ie ee of = ot body Bock 
long a line; the motion of a ama, ms 
“back and ts an example of barmenie 


. adj. The reverse of dextroforsal.q.x. Artlix 
, the reverse of an ondinary screw, gach 


- Acurrent of very brief duration does mot Fear 
: ctor. Alsexutinie esirie for this 


icetric cars of the conduit system. It 
7.» bat is drawn after the perme 


name for Slide Bridge one met 
E> hholf meter and stide quarter ret 
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| Soldering, Electric. (a) Soldering in which the solder is 
sed by mitans of elit atere oreo incandescence or 
the a be wed. It is identical in general with electric 
welding. (See Welding, iric.) 

(0) The deposition by electric plating of a metal over the ends of 
ro conductom held itteomact. Pating secures them as if by solder 
Sg. It is used in connecting the carbon filament of an incandescent 


| lanxp with the platinum wires that pass through the glass. Copper 


the metal usnully deposited. 


their centers lying on the same straight line, which line 
is perpendicular to their planes. 


the wire is bent back and carried through the 
‘centre of the coil, bringing thus both onds out at the same ond. 


Fig. 05. Exrexsuawrst, Souavorn, 
: at return memiber to 


iclical turns. This 


gh the centre of the 
bent back and brought 


Asolenoid should always have this neutralization of the longi- 
tudinal component of the helices provided for; otherwise it is not 
atrue solenoid. 


Solenoids are used in experiments to represent magnets and to 
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stedy ami illustrate their laws When a carrent oes throegh 
then! they acquire polarity, attract fron, develop. Hines of Sorte 
act in general like magnets, 

A nolenoid is also declined as & coil of insulated wire whose Feng 
is not small as compared with its diameter, 

Sonometer, Hughes’. A sound measurer; a trodifeation of a 
portion of Hughes’ induction balance, used for testi ee 





Sonorescence. The property of producing sounds umlet the 

influence of momentary light radiations mpidly suiccecding exch 

other. It is the property utilized in the Teper q- ¥ 
Sounder. In telegraphy an instrument consi of an electro 

magnet with armature attached to an oscillating bar, the 

of whose movements is restricted by adjusting’ screws. 


armature is drawn away from the magnet hyaspring. Whens 
current is sent through the magnet the armature is drawn townnis 


the poles and produces a sound as the bar strikes astrileing ploce 
or second adjusting screw. When the current ceases the bar and 














Fig 306, Monee Siunnem. 
armature are drawn bai 
distinct sou 





k, striking the first mentioned screw with = 
d, the back stroke. 


The sounder is used to receive Morse and analogous charncter 
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tick, and made of No. Hote ki wire, bested nip ena 
diameter. On connecting « therewith and opening oF 
closing the cireuit, a spark 18, produced by self-iadwetion, q.¥. It 
is used for lighting gas. 

Spark, Duration of 
sea of the spark given by a sy eden fa as 

wen by i ingatnbe of water millimeters inch} 

5 path found thatit insted » "Ta on Care fora ai 
(7 F inches) long, yi ahi |. Lucas and 
{2 inch) spark, with different numbers of Leyden 

owing = 

Number of jars. 
2 


‘Spark Gap, ‘The epace left between the ende of an clots 
reoonntor ‘the spark 


“dynamo-electric machines, the 
the commutitor betweea the brushes’ 
e sparks are often true voltaic ares, and in all cases 
in any quantity, wearing ont the commntatorsad 


aaa by a erm 
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rectum no "park however sinall can be produced. ‘The 
; ‘of the conductor which is discharged, the material of the 
4 ‘and the direction of the current are all factors affecting 
‘he length of spark producible. 

Spark Tube. A tubo usod axa gauge or test to determine when 
‘Ge exhaustion of the vacuum chamber or bulb of an incandescent 
‘Menp is suiliciently high. 


ps 
‘degree of exhaustion. From time to time connections with 
induction are te. Mae tie snprpgene is carried far 
cc FO" ¢ vacuum. As lon; 
in Geissler tube : d 


c the exhaustion ig not con- 


Electricity. ‘The heat absorbed or given out 

aflaid in passing from one temperature to another depends on 
hest. fn the Peltier and the Thomson effects, q. ¥., 
current acts as the producer of of 


Spent Acid. Acid which has become 

ie sch becomes spent from combin 
ity ing power, if it is a « 
ype, aud then may be said to be: 

Spent Liquor. ‘The liquor of a plating bath which has become 
Sxhansted mse, tie ie teats ‘being all or partly 
‘eposited. 

Sphygmograph, Electric. An clectric apparutus for recordi 
hus beat of the pulse, both as regnrda its sib apn oT 


Sphygmophone. An apparatus for examination of the pulse 
iveiaeinleraphions and tdlentionc: F 
Spiders. Core-discs ofa dynamo or motorarmature are somse- 
‘Times perforated with a large central aperture, arc fastened together 
with inmulated bolts, and the whole mass is secured to the shaft 
Dy three- or four-anmed spiders. ‘These are like rimless wheels, the 
ends of theit arms being secured to the hollow cylinder consti- 
the armature core, and a central aperture in their bub 
receiving the shaft, 
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“apart it would break the circuit and the whole would constitute a 
‘spring jack ent-ont. If each side of the plug had a strip of brass 
OF copper attached to it, and if the ends of another circuit were 
connected to these strips, then the insertion of the plug would 
throw the new line into the circuit of the other Hine. 


Spring Jack Cut-out, A cut-out, of the general construction 
of & spring jack, q. heen that a simple insulating plug or 
iy used in place of the metal-faced wedge with its con- 
Hections of the regular spring jack. The insertion of an insu- 
Tating wedge opens the circuit, which on its removal is closed. 
‘The tegular spring jack wedge will operate inthe same way, if its 
‘connections are kept open. 

Spurious Voltage. The voltage in excess of that developed by a 
secondary battery which is required in the charging process. It is 
about .25 volt. 

Square Wire. Wire whose cross-section is a square. It has 
been used of iron for building up the coresof armatures for dyna~ 
ftios or motors, for which it is peculiarly suitable, and also of 
copper as a winding for armatures. 

St ing. adj. When the brushes of a dynamo are set, one 
f Uittie in advance of the other on the surface of the commutator, 
they are said tobe set staggering. It ie used to get overa break 
im the armature circuit. 

State, Electrotonic. A term Crate: an abandoned theory. 
Faraday at one time proposed the theory that a wire had to be iu 
the electrotonic state to produce electro-motive force by move- 
ment through on electric field. Any such idea was ultimately 
abandoned by Faraday. 

Static Breeze. The electric breeze obtained by the silent dis 
charge of high tension clectricity. 

Static Electricity. Electricity at rest or not in the current 
form ordinarily speaking. ‘The term is not very definite and at 
‘any rate only expresses a difference in degree, not in kind, The 

mition of the dificreuce in degree has now toa great extent 
also disappeared. 

Station, Central. The building or place in whi laced 

ical apparatus, steam cngines and plant supplying a district 
‘with electric energy. 

Station, Distant. The place at the further end of a telegraph 

Hie, as referred to the home station 


Station, Home. ‘The end of a telegmph line where the opert= 
‘ors using the expression are working. 
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_ perfect bresking of the comtact by the despatcher's key or by the 
feceiver’s relay. ~ ore cst’! 


Off. Ine! ing the ition of depositior 
| ofthe metal arasy tested portioes of the objec. tis 


by varnishing the places whore mo coating i= desired. An 
ticle can be plated with silver, stopped off in any desired design, 
4 the unyarnished portions may then be plated with gold in 
anether bath. Various effects can be produced by such means, 


Storage Capacity. A terin for the ampere-hours of electricity, 
Which can be taken in current form from a storage battery 


Storage of Electricity. Properly speaking clectricity can only 
be stored statically or in static condensers, such as Leyden jars, 
‘The tera has beer popularly applied to the charging of secondary 
St ttorayge batteries, in which there is really no such thing ms ® 

but Cae a decomposition and opposite com- 
in brought about, which leave the battery in a condition to 
Brea current. 

Storms, Electric. Wide-sprend magnetic amé electric disturb- 
Aties, involving the disturbance of the magnetic elements and 
Sther similar pheaomens, (See Magnetic Sturm: 


Strain, The condition of a body whe cted to & stress, 
Various comseqences may ensue from strai of disturb- 
"ics of electric and other qualities of t 


Stratification Tube. A Geissler tube, 
Mratificntion of the electric discharge th 

‘The stratificationsare greatly intensified 
Yapor of turpentine, alcohol, bisulphide of carbo: 


Field. In « dynamo or 1 
Whose lines of force arc aot cat by th 

Stray Power. The proporti 
A dynamo, lost through friction ai 

Streamlets, Current. A conception t wy the sare relation 
fo an electric current that lines of force do to a field of force; cle~ 
Mentary currents. If ovenly distributed the current is of usiform 
density ; if unevenly distributed, as in alternating currents, the 
current density varies in different parts of the cross section of the 
conductor. This evenness or unevenness may be referred to the 
number of streatlets per unit of area of cross-section. 


Stress. Force exercised wpon a solid tending to distort it, or to 
produce a strain, 





Stress, Electro-magnetic. The stress perro 
parent substances in an electro-magnetic field of force f stows 
ix the modified optical properties of ylass and simitne substance: | 
placed between the poles of a strong 

‘Stress, Electrostatic. The stress produced upoa in 
an clectrostatic Geld of force; the exact of 
uctic stress, and affecting treusparent sabstances im the same; 
way. 

Striw, Electric. In Geissler tubes the light produced by the 
electric Aischarge to Sled wits str, Brigit bars elterliag eit 
dark apocen; theac may be termied electric atria. 

Striking Distance. The distance that separates two conductors 
charged with electricity of different potential, when a spark starts 
Lerween them, 

lution, In silver-plati a bath compose Of 63 
ey: ‘with ry eopertioe free potamins 

used with 4 strong current and a large sil 
1cous deposition of metallic silver: Lint ve 


re mie of Seren eed an Be fe 
e ways, An joct wi i i) 
plating bath of the solution of the metal wi 


placed 


. ay re | i Lines weet: 
ne) reatatripping bathsare 
peas ofthe diferent metal 


mibol or tie fo Siemens! Unit of Resistance | 
of) 
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bles. As generally coustructed in this country it includes 
iles, q. ¥., at the strect corners connected by ducts or pipes. 

jipes are large enough to hold a cable. To introduce a cable 
(ened aktioh latter may be twoor three inches in diameter, 
om two hundred to six orseyen hundred feet long, a wire or 
(first passed through the duct. ‘This is done by asct of short 
nrods with screws at the end so as to be screwed together. 
cod must be shorter than the diameter of the manhole. A rod 
ist in, another is screwed to it and thrust in, and thus a set 
+ is mae to extend as far as desired. In palling then: out a 
‘attached and drawn through. This rope or a larger ove is tect 
wing thecable through the duct. A windlass is employed to 
he rope with cable attached through the ducts. 


phating. In storage battery cells, the formation of a bard 
basic lead sulphate, Pb, SO,, Its formation is due to over-ex- 
on of the cells. As lonj as the volinge in not allowed to fall 
1,90 yolts per cell little of it forms. As it accumulates it isapt 
) off the plate and fall to the bottom, thus weakening the plate 
Ins and depriving it of active material, and clogeing up the 
if it carries a film of metallic lead with it, there is danger of 
Hreniting the cell. 
mec of some sodium sulphate in the solution is said to 
O prevent sulphating, or to diminish it. ~ 


phur Dioxide. A compound gus, S$ O,; composed of 
Sulphur, 32 
‘Oxygen! 32 
Molecular weight. 64 
Specific gravity, 2.2%. 
4.4 dielectric of about the same resistance as air. Its specific 
tive capacity at atmospheric pressure is: 1.0037 (Ayrton). 
nyms—Sulphurous Acid—Sulphurous Acid Gas. 
tstroke, Electric. Exposure to the arc light sometimes pro- 
the effects observed in cases of sunstroke. It is said that, in 
tse of workmen at electric furnaces, these effects are very 
table. (See Prostration, Electric.) , 
sersaturated. adj. A liquid is supersaturated when it has 
ved asubstance at a temperature fayorable to its solubility 
& temperature has been allowed to change, the liquid heing 
from agitation or access of alr, provitied crytallization 
cipitation has not taken place. It expresses the state of a 
a Ht Holds in solution more than the normal quantity 
f substance soluble in i 


face. A galvanic battery is arranged, jn sarface when alt 


i aA 
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the positive plates are counected together aud ali the rr To 
plates are also coanected. is makes it equivalent to ome large 
cell, the surface of whose plates would be equal to the 
surface of the plates of the battery. It is also used a® an 
us ‘a surface arrangement of battery. 


Surtace Density. The relative quantity of an electric chase 
upon a surface, 

Surtace, Equipotential. A surface over all of whick the 
tial is the same. In a general tense equipotential surfaces ae 
gives by plancs or surfaces which ent lines of force at ee 


thereto, of which are normal to lines of free. ‘The wo 
applies to electrostatic and electro-magnetic fella Of force, and fer 
cuFrent coniluctors the planes aormal ta the direction of ibe gar 
rent are equipetential surfaces. 

‘The contonr of an equipoteatial sarface of m Geld OF Rice when 
is drawn or represented by Gollmen:iius ti fa lel es BEateaneaie tee 
obtained ‘tine normal thereto. This line will ontin 
arily be more or lew curved, und will be a locus of idestical 
potentials. 

tric cquipotential surface may be described as elect 

Smnguctic, or magnetic; er inay be ea equipotent 

surface of a current conductor. these 

there are mechanical and plrysical equipotential 
surfaces, such as those of gravitation. 


Surface Leakage. Leakage of current frost 
ie part of an insulating minterial to anothor by 
the flea of inoistare or dirt on the stiriiee. 


Suspension. This term is applied to method 
of supporting galvanometer needles, balance 
reams, magnete eoinpass needles and simile 

ects which must be fee to rotate. (Ser 
nspension, Biflar—Filre and Shring Sur 
pension — Fibre Suspension — Knife Badge 
‘Suspension — Pivot Suspension — Suspension, 
Torsion. 


Suspension, Bifilar, Sespension by two 
1 parallel fibres, as of & gulvanometer 
, needle. ‘The restitution force is gravity, the 
ors, tomion being comparatively slight and nogl 
a10N. 5 gible. Leaving torsion out of acconnt the rest: 
4 tation force is (@) proportional to the distance 
between the threads; (5) inversely proportional to their Tenth: 
(¢) proportional to weight of the needle or other oliject snspentedi 
(¢) proportional to the angle of displacement. 
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two masses +f and 4 at the end of a weightless: rod, 
allel cordsa 4.4 8. Let the rotated 

Srey the cord a A. Its Ore tort 


mt of Mies restoring ei is thus propo! 
fie of deflection, and the cacilations of enck: s system are 
nately simple harmonic. (Daniel.) 


te twisting is carried so faras to cause the threads to cross and 
in contact with euch other the suspension ceases to be a bif- 
‘pension, but assumes the nature of torsional suspension. 


aging, Electric. Mechanical swaging in which the objects 
ieee are heated by an clectric current as in electric welding. 


W.G. Abbreviation for Standard Wire Gauge. 


Itch. A device for opening and closing an electric circuit. 


tuple type js the ordinary telegrapher's switch. | A ber of 
fe'mounted horizontally Oy a pivot at one end, $0 as to be 


Ey 


Fig. yo. Sturce Swrrew. 


rotate through an are of aeirele. In one position its free 
fasupons atud of metal. ‘One terminal of q eareuit is 





f 


fe | 
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to its journal, the other to the stad, Resting ou the sta it os 
the ireuit, i other positions it opens tle circu: 


battons. In the usual arrangement om 
other white, for extinguishing ant lighting respectively, Wher 
the white button is prshed it canses a current to Finer rey ag 
of the elec ae a) ne nt te Mn Tight q 
contact and throwing the eed into in 
they remain lighted until the ae 
the other maguct, which Scie sch bee armatare, breaks 
and extinguishes th 8. 

‘The object of the automatic switch is to a distant — 
be lighted without the necessity of or 
wires to the place whence the lighting is to hone A 


wire will carry enough current So operate ti magnets a 


circuit batteries, such as 
source of current for the switch, but generally powrlly the tga toe 
for the purpose. 


Switch, Feeder. A heavy switeh, often of double costs 
type, for Connecting and discsonecting Roeder fren hea Sari 
central stations. 
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Switch, Knife. A switch whose movable arm is = anrrow, deep 
‘of copper or brass,and which in making contact is forced in 

geways between two springs connected to one terminal. The 
ie connected to the other torminal. 


Synonyms—Knife Break Switch—Knife Edge Switch. 


Switch, Multiple. A awitch which in the swing of its bar con- 

ts one by one with a number of contacts so that ultimately the 
with all at once. It is used to throw 

lights in and out in succession, and it can, if the multiple contacts 
Connect with resistances, make them operate as a rheostat, 


Switch, Pole Changing. A switch for changing the direction 
of the current in a cizcuit. 


Switch, Reversing. A switch, often of the plug type (tee 
‘Swilch) for changing the direction of current passing through 
ivanometer, 


Switch, Snap. A switch constructed to give a quick, shi 
break. It has spiral spring interposed between the handle am 
farm. As the handle is drawn back to open it the spring is Grst 
extended, the bar being held by the friction of the contacts, until 
the spring suddenly jerks it up, thus breaking the contact 


Switch, Storage Battery Changing. A switch for changing 
“storage battery connections from series to multipleand back again. 
Switch, Three Way. A switch, so constructed that by turning: 


its handle connection can be made from one lead to cither of two 
‘Other leads, and also so that connection can be completely cut off. 


Sympathetic Vibration, The establishment of periodic move- 
ment in one body by impulses of the same period communicated to 
it from another body in motion. Thus if two taning forks are of 
the same pitch and one issounded the other will begin to sound 
by sympathy, the sound waves communicating the necessary 
periodic impuises to it. 

Sympathetic vibrations are wtilized, ja harmonic telegraphy. 
(See Harmonic Recetver—Telegraph, Harmonic.) 


T. Symbol of time. 


‘Tailings. (a) In high speed tranamission of telegraph signals by 
the automatic systons, the definitenes: of the signal marks t& some- 
Himes interfered with by retardation, Wrong marks are thus pro- 
duced called tailings. (4) The prolongation of the current at the 
‘Aistant receiving station of a telegraph line dug qo the discharge of 

“the line and to self-inductio: 


Syaonyms—Tailing—Tait 
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Tangent Law. In a galvanometer the tangeats of the angles of 
dadeeton otto neetione proportional to the def 

I, When the controlling force is unaltered in absolte magnitube 
and direction by the motion of the needle. 

IL, When the deficcting force acts at right angles slways ty the 
controlling force. 


being divided intodegrees isd! 
i, growing shorter as 
of such Fength that the 
frst ancl. 
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the cut a simple method of graphically Inying ont # tan; 
iashown. Id it Cis the ceatreof te are an 17 the redlan 
ug to the zero of the instrument. From C a circle isdescribed 
a Af 4 vertical line tangent to the arc is erected. pra 
of the tangent, a8 the length shown ending at D, it is divi 
any number of equal parts. Radii of the circle ure now 
A whose prolongations pass through the divisions on the tan- 
‘These radii, where they intersect the are of the circle, 
tuine equal divisions of the tangent scale, which, as ia evident 
the constraction, are unequal angular divisions of the are, 


ining, Electric. The tanning of hidesin the manufacture of 
uw by the aid of clectrolyais, A current of electricity is main= 
A tbrongh the tanning vats in which rege tanning liquorés 
ined. Very extraordinary claims are made for the saving oftime 
€ tanning process. What js ordinarily a proces of several 
hs, and sometimes of a year, is said_to be reduced to one 
vying a few days only, The action of clectrolysis is the one 
Vor to explain the results. 
oper. The key used in single needle telegraph transmitter. 
(mprises two flat springs Z, £, each 

@ bundle, normally prowed upwi 
stone contact bar Z, and when pressed 
by the operator making contact against 
erbar C'when messages are to be trans- 
@. Adonble tupper, such as shown, is 
for cack instrument. 


towyms Double Tupper Key—Pedal 


iets Electric. A target registering or 
ing electrically upon an antiunciator 
Sint of impact of cach bullet. 


ite, Galvanic. Tho offect produced 
the gustatory nerves by the passage of 
eetric current, or by the maintenance 
toatial difference hetween two portions 
ttongue. It is very simply produced by 
u silver coin above, aud a piece of 
ielow the tongue, or the reverse, and 
ing their edges. ‘A sour, peculiar taste 
Yaee perceived. It cannot be duc to any measurable quan- 
feurrent or of clectrolytic decomposition, because the couple 
fo little more than establish a potential difference. With 
current the taste becomes 100 strong for comfort, and 
Tiulegraph linetheextm currents prody ped by the signaling 
the operation of tasting the current a Very ‘unpleasant one, 


" _— 





Pigs geee Tarenne 
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Baeetorstedl paper ie above them their upward motion is Limited: 

ia three positions for the rods, (a) both: down, () one up and 

dows, (¢) both up. These positions of the rods work a pule 

Reet y Which Cote; epeces, 0:13 dashes are tranmmiticd to 

ving instrument, which is an exceedingly delicate ink- 

~ ‘The latter can have its speed adjusted to receive from 
to 450 words per ininute. 


» Dial. A telegraph in which as receiver a dial in- 
Htromest is used. A pointer or index hand moves around « dial. 
The dial is marked with letters of the alphabet. The movements 
Of the pointer are controlied by the transmitting operator at a 
dittint station. He by the same actions moves a pointer ou 
Siduplicate instrument before him and the two are synchronized 
to give identical indicati Thus a message ia spelled out 
Ietter by letter on both dials simultancously. ‘The motions of the 
Index are generally produced by what is virtually a recoil escape- 
Ment. ‘The scape wheel is carried by the axle of the index, and 
® jallet or anchor is vibrated by an clec whose arma- 

tet is vibrated 
single movemont 
jaracters on the 


the pallets move exactly 
the dinls arc given, The pallets x 





Fig. 31m, Diab Tecmonaru. 


make and break mochasism, such as an ordinary telegraph key. 
The index moves by steps or jerks, so that the system is somtctimes 
called step-by-step lelegraphy. 

In the cut the make and break transmitter is shown at 9 v, 
with its handleand contacts ¢ and/. This mechanism sends impulses 











Pig. sus, Dorsex Tatacaars, Dirrranerist Srsrem. 
cut shows a diagram of the operation of one end of the line. 
in art 


R are resistances, £ and £ tacts, and the two 
‘SEtles show the tiaguet of the rec % instrument wound with 


ee 


Fig. j:6, Derrexerriat, Dorms Truncnarw Coxercnions: 


| two coils in opposition. ‘The battery and key are also shown. Tt 

“also illustrates what happens if the key of the receiver is in the 

position breaking contact at both rand 2. The send- 

“or’s lino current then goca through both coils of the rece a 
it magnet, but this time im series, and in coincides 


direction. This actuates the instrument as before. Owing to the 
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‘Telegraph, Hughes’. A printing telegraph in very extessive 
[Bie in continental Harope. its general features are xs follows: 
|) The instruments at cach end of the line are identical. Hach 
| iicledesa key board likea piano manual, with a key for each letter 
Sr character. On each machine ia a type wheel, which has the 
characters en; 


wed in relief upon its face. With the wheel a 
Schariot "’ as it ix termed also rotates. The type wheels at both 
Matlostare synchronized. When a key te depressed, » pin ia thrown 
Sp which arrests the chariot, and sends a current to the distant 
Matha. This cutest causes a riband of paper to be preased up 
Againet the face of both type whecis so as to receive the imprint of 
thechamncter corresponding to the key. The faces of the wheels 

taking 


ue inked by an roller. 


¥ is then pulled back by u spring. The armature is restored to 
ite position by the mechanical operation of the instrament 
Magnet uscd isa polarized clectro-maguet. Coils are carried on 
tho ends ofa strong powerful maguet. The coils are so connected 
‘that a current sent hh them by deptessing a key is in opposi- 
Hott to the magnetism of the permanent magnet so that it tends to 
release the armature, and in practice docsso, This release permits 
the printing mechanicm to act. The latter is driven by a descend- 
ing weight, so that very slight electric currents can actuate the 
instruments. 


Synonym—Hughes’ Type Printer. 


phic Code. (@) The telegraphic alphabet, as of the 
Morse System. (See Alphabet, Telegraphic.) 


(4) A code for use in transmitting messages either secretly, or 
comprising several words or shortsentences in one word, in order to 
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economize in tramsmission. Such codes are extensively uscd if 
commercial cable messages, 


i cs soy Heignete Tac? 
cxamy 
pe ace Ro, Warner) is ae 


key (See Ki Koy, Ma 
neto-electric 


he circuit, and a 
‘ions of the Morse Tel 


circuit includes a receiving instrament, and % 
actuating a local battery. It would be dit 
invention in telegraphy which has bad puch 
quences as the one ae ry ape Mor 
Tn ther places the pri 
a ‘The cut ie 308, 
jon of a Morse system. 
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the lever. fis the switch for opening or closing the clt- 
It pte openc for transmission, and closed for receiving. 
ZL, with wing nuts, A” A, the whole és screwed down to a 


“Im the United Staton tho simplest disposit: of apparatus ia 
eneal used, The main line is kept o felreuit. In it may 
Mincluded @ large number of 1 along the line, 
a local cirenit. ’ fifty of such stations. 


merally placed at each end ine. Very generally 
gary es eee are used, although dynamos nc fo supplant 
a4 important stations. 


Ax relays the ordinary rel: 
‘Sounder and local baticr 


ch, boards, where by spring-j 
nto the main ate 


‘main line iskepton open cirenit. Polar 
ys fhe local circuits. The currents for 
Spa to be alternating. in direction. When the line is not iu 
reconnected to carth at both ends, leaving the battery 
ptcene Ench intermediate station has its own main, of line 
for use when it desires to send a message. In the American 
as first described, it will be seen that the main batteries are 
at most two in number. 
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assigned it, divided into short periods of high frequency, and onl 
“utilizes the Line wher it is freee eh eres . 


Telegraph, Over-house. An English term for telegraph lines 
ted over houses and supported on ktandards on the Teal 


Telegraph Pole Brackets. Arnis for carrying insulators, which 
a tached to telegraph poles or other support. They vary 
souictimes they are straight bars of wood gained into 

“and be boited ‘or spiked in place ; sometimes they are of iron. 


A ea a a Al ah have been invented 

iting in the ordinary alphabet the messages at the rece! vi 
‘end of the fine. ris 
Representative instruments of this class are used for transmitting 
different market and stock reports to business offices from the 
pe faces ure carried on the periphery of a 


Tu the recent instrun 


are printed ‘on the paper onc above the oth 

tees England, and on the continent of Rurope, printing instra- 
ments have received considerable use for ordinary, telegraphic 
work. Hughes’ type printer and tstone’s A BC telegrp 
mest with extensive use there for ordinary transmission. 


the sending of 


tion. The two combined comsti-~ 


tute ees inlegrenisy 
The 5; gested by Stark of Vienna and Boscha of 


aC it strength ‘can be altered with- 
ple current and single carrent 
working ected that one relay works by one system of 
urrents and another relay by the other syste: A current {8 con- 
stantly ee through the Maw nat’ relay operated, by 
change in direction isa simple polarized relay which worl 
change of direction of enn ep relay operated by elsange ia 
strength: is the ordinary unpolarized relay, 
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For the following description and the ents ilhastrating it we are 
fotemted to Precoe and stewene ‘The cut shows te armnge 
ment of the apparatus and connections for terminal offices, 

“Sufficient table room is 
apparatus 
centre, the motsag ried being placed Bem 
The section om the left of the switch O is known as the 1 a 
that on the right as the * 4’ side of the apparatus. 

Ki, the reversing sey, revernca the direction of the eurrest. 4) 
is asimple key, known as the increment key; it is used simply te 
increase the strength of the current. 

The way in which the keys Ajand Ay combine their actions 
shown hy Fig. sar. #, and #2, are the line hatteries, the one har 
ing bro ond-one-thinl (314) she namber of celle Ef iim een 


that if £, be the electro-motive force of the smaller, that of the 
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®, being insulated at a of A. There is thus a weak negative 
rent flowing to line. When 4, alone is worked, the current of 
bs When A; is worked alone, cof 4; is transferred 
4 6 to @, and the sérength of the negative current going to line 
tereaxed through the increse of the electro-motive force from 
1) RE ets the whole battery is brought into play. When 
wid Ay are depressed together, then the negative Pgs By 
# fo earth through 2,; and the positive pole of #, to line 
yigh a of K,andc, of Aj, and a positive current, due to the 
He electro-uotive force 3.3 £,, gocs to line, Hence the effect 
working A, is simply to reverse the current, whatever its 
pgth, while that of A; istostrengthen it, whateverits direction. 
he resistance colt s, of 100° resistance, is called a spark coil, 
ase it prevents the high electro-motive force of the whole 
ery from damaging the points of contact by sparking or forming 
Cecross when siguals are sent; and the reaistance r, $s made 
toximately equal to the combined resistance of £, and the 
Ae coil, so that the total resistance of the circuit may not be 
red by the working of the apparatus. 





rian — 


Fig. pt. Quanwurias Tecacearn. 


|, amd 2, (Pig. 320) are the relays which are sed to to 
changes Ya the currents sent by the keys A, and A, at the 
nt station. 

|, i a simple polarized relay wound differentially, each wire 
jag a resistance of 200 w, and so connected up as to respond to 
working of the reversing key A) of the distant station. It acts 
tpendently of the strength of the curreyy, and is therefore not 
ted by the working of the increment Ky Wis connected 
fo as to complete the local elrenit gg °¥ 

Mbattery f, and forms the receiving ye WS 
\ 4s m non-polarized relay also wo Mi Aially, enc coil 
tag a sist respond fe a yuo ta the 
hgih of the current, and therefore ae 10.8 working 
emient key A; of the distant etation, S\QOYY),y > 
‘ nS Se wo 
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‘The rel & justed that the armaturcs: 
actuated. ty ewe isch from £ by the key Ay. 


In its normal position this relay completes the cireuit of 
local battery through the sounder S, sounder S, called 
uprighting sonnder, acts a8 w relay to a second ‘Sp, calcd 
the reading sounder, which js hy another local battery, 
Of course, normally, the armature of Sis held down and that of, 
is up, but when the tongue / moves, as it does when the increment 
key A; is depressed so as tosend the whole current to Hine, thea 
bythe ig of the arnt of Sexual the real 

y the risin, armature of S, 
1 witk, This is the ' A ' side. 

A is a rheostat for balancing the resistance of the line, as used is 
duplex working. 

C isa condenser used for compensating the static of the 
line. i is provided with an eaftetable retardation coll, 

uy of the compensating current from the 


putting the line to carth, cither for balancing, 

a Bier lt the est wie ending fom 
32, and the eee se f 

un in Fig. 521, for an * At 

ccumary toe veroa Ue eras Gate es te 

mometer and the two battery wires om the 


cing generally arise 
cel 


5» loose 


ex bri » There is also. 
2 le es aaa 
jc of the scope of this work. 


Telegraph Repeater, An extemhon ofthe telng sgttent, adopted 
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for long lines. A repeating station comprises in general terms 
daplicate repeating apparatus. One set is connected for mesages 
in one direction, the other for mesayes in the opposite direction. 
The general operation of a repeating sct is as follows, The signals 
& received actuste a relay which by its local circult actuntes a 
Key, which in ordinary practise would be the sounder, but in the 
repeater its lever opens and closes a circuit comprising « battery 
and a further section of the line. 


Repeaters are placed at intervals along the linc. Mach repeater 
repents the signals received for the next section of line with a 
new battery. It represents an operator who would receive und 
Teprat the mewage, except that it works automatically. 





‘The Indo-Ruropean line from London to Teheran, 3,800 miles 
long, is worked directly without any hand retransmission, it being 
carnied out by five repeaters. This gives an average of over soo 
miles for each repeater. 

Repesters introduce retardation, and each repeater involves a 
redaction in the rate of working. Yet in many cases they increase 
the speed of a line greatly, as its speed is about equal to Usat of its 
worst section, which may be far greater than that of the whole 
line in one. 


Synonym —Translater. 


Telegraph Signal, [1 the telegraph alphabet, a dot, or dash ; 
the signal or eflect produced by one closing of the circuit. A 
dash is equal in length to three dots, The space between aij 
equal to one dot; the space between letters to Unree dots ; and the 
space between words to six dots. 


Telegraph, Single Needle. A telegraph system in which the 
ode iy trausisitied by the movements of a needle shaped index 
which oscillates to right and left, the left hand deflection corre- 
Wponding to dots, the right hand deflection to dashes. The instru- 
meuts for seuding and receiving are combined into one, ‘The 
needies are virtually the indexes of vertical yalvanomieters. In one 
form by a tapper key (see Zapper), in another form by a key 
Rekked bya drop-bandic (the drop handle itztrament), currents 
of opposite directions are sent down the line. These pass through 
both instruments, affecting both needles and causing them to 
swing to right or left, as the operator moves his key. 


As galvanometer ucolle or actuating needle a soft iron eedte 
is employed, which is polarized by the proximity oftwo perma- 
nent magnets. This avoids danger of reversal of polarity from 
lightning, a trouble incident to the old system. 
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The cut, Fig. 322, shows a single needle Anscrument 
ef the tapper form. The action of the tapper can be undemtoal 
from the next cut 


Cand Z are two strips of metal to whieh the positive and moe 
tive poles of the buttery are teapectively connected. A and Late | 
two metallicsprings; £ is comnected to carth, £ is coumected to the 


Lastecuner, "Re? rou tone: 
Foxm. Tececeare 


tZ. If L is depressed so 
"YY goes to the fine by the: 


je re 
instrument de 
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the handle an anal form of commutator 
Geter eaieaceet ese 

tgraph, Wheatstone, A, B.C. A magneto-clectric tele- 
‘of the dinl system. An alternating current nera~ 
tumed by hand and by depressing keys itscurrentis admitted 
gut off from the lineand receiver's instrament. The message 
tived by a dial instrament working by the escapement motion 
bed under Zelegraph, Dial. 


egraph, Writing. A telegraph in which the mesage is re~ 
Lois written: Stale Ee eenieiiten includes a stylus 
(is held in the hand and whose point bears against the upper 
fa vertical rod. The rod is susceptible of oscillation in all 
aes ‘having at its base a spring support equivalent to a uni- 
joint. 
‘stylus is moved bout in the shape of Ictters. As it does 
{throws a sericsof resistances in out of the circuit, 
the receiving end of the line the instrument for recording 
(essage includes two electro-magnets with their cores at right 
§ to cach otherand their faces near together at the point of 
. An armature is supported between the faces and 
it a vertical rod carried by a spring at its bottom rises, 
| magnets receive current proportional to the resistances cut 
1 out yes rections of the other rod at the transmitting end 
\line, resistances arc arranged in two serics at right 
to each other, one for each magnet. Thus the movements 
\iransmitting stylus and rod are repeated by the end of the 
the receiving instrument. A specics ne is carried at 
idof the rod ofthe receiving instrument, which marks the 
# Gpon a riband of paper which is fed beneath it. 


emanometer, Electric. A pressure gauge with electric 
(ment for indicating or recording its indications at a distance. 
' tpplicable to steam boilers, so as to give the steam pressure 
¥ place. 





An apparatus for electrically indicatis 

a distance the indications of any instrument sach 
pressure gauge, barometer or thermometer, or for similar 
| The telemanometer applied to.« boiler comes into this class 
(trument. 


phy. The transinission of pictures by the electric 

Uf, the requisite changes in the current being effected by the 
tof light upon seleniim, The picture is projected by a magic 
im. Its projection is traversed by g gelenintt resistance 
th which the current passes. This ig moved systematically 
ettire aren, thus constituting the tgansmitter, and syn- 





& > S 
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chronously with the motion of the selenius: « comtact pott ttt 
other end of the line moves § over a sheet of chemie- 
ally prepared paper. 
solution of 

stained by 
intensity ol 
current, prod 


Telepherage. An electric transportation system, hitherto only 
used for the carrying of ore, freight, etc. Its cl 
is that the electric conductors, suspended from poles, eupply the 
way on which carriages provided with electric motors ran. The 
motor take their currest directly from the conductors. 
‘There are two comlucting lines, running parallel with each other, 
supported at the opposite ends of transverse brackets on a row of 
g poles. At cack pole the lines cross Over so tlt right 
rith left, between consecative pains of poles. 


aspended from palleys running om one oF the other 
A ais of such Care are connected sid 


direction go on the electric conductors on 
C in the other direction go om the other 


, Undulatory.) 
e termed the fundamental telephone 
nd plates and 


e - 
‘magnet and displ 
jor, the diaphragm 
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through an exceedingly short range, 


nciple f the reversibilit ul 
fae easels fateukjerted to noc Ns 


is aaron (or peta in in ox 
Pmdited tothe wire bopbia whi 
ich magnets with tobkias ead ties 


imparted to diay 
e es which, affecting t the magn Sata of| 





Be 2a Diaceanvor Baus Texernotes anv Low 


Pee tects of on ci are im 
Pee ae ts modaletions wi be repre 
the distant end of the 


[ihe above gives the eet features of 
the telephone is used only as the r 
is employed. To give the cur 


Fig. 925. Sterton of Batt Tre 
the it » is wed, and 
eee etm 











Pig. ger. Baxaver's Carniary Tauarnonse, 


fs tube, di out at its lowerend toa cay 
Pee nediais tise rood, thie vasl pes ed 


a piece which is a layer of dilute sulphuric acii oe 


tube dips into the acid, but docs not reach 

Ope line contact is with Baye in Be tube, 
the mercury in the vessel. nt of 
ee is aes giving one set for each Shean oi oe 
introducing a battery in the circuit the level of the mer- 
Js affected by lectr-cnpillarity, “The tubes are closed by 
oF diaphragms at their tops, so as to enclose a columa 
air. It is evident that the pare. of this alr will’ depend 
upon the level of id this depends on mith 

erie. the diaphragt th 
aan and consequently the level, 
rences which reproduce the sound in 


Whe other i 
Mera rset whose 
Pees 


carbon telephones have been invented. 

Telephone ‘the Bis ¢ transmitter is described, which is a 

— ee transmitter. Edison carbon transmitter is 
i in the cut. the mouth piece and /? the 

a carbon dise with adjusting screw I, A nite! 


ie 
BB, with button 4, is attached to the face of 
Bsc: ise. CC is an insulating ring. The wire connections 


—— 
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shown bring the disc into circuit. It is connected like a Blake 
transmitter. It is now but little used. 


Fig. y38. Section or Botsow Cantow Teaysurrten 


Telephone, Chemical. A telephone utilizing chemical or de> 
trolytic action in transmitting of receiving. The el 
is an example of a chemical receiver. (See aire 


ne, Electrostatic. A tele} ing etectrostatic 
aan ces for reproduction of the pale In the cat Dani C 


thc 


tion Coil. ‘The induction coil used im tele 
ng cutrenton the main line, It is 
‘two separate circuits 








Tolopbote, A tus for transmitting pictures electrical; 
Steers eh ct acteurs belg ctlliod forties putes aah 


_ Synonymm-—Pherope. 

ceeeene. ae ng on a cia a 
wanted pemor i lo. transmit 
Sree ee nariita hotel es © ofhes, or! Tinitar fonctions. 


‘Tele-thermometer. A thermometer with electric attachment 
for Petieasting orsecortion its indications at a distance, 


x Electric. A process of tempering metals by elec 
“eu. cae strong it heals i ees seit 
i 5 sparing 

be continuoas ‘the wie 


another. The bath Peat deseni 
£ tts ath Sed sie st eye | 
“of the wire. 
Powers This caleulations has become al- 
aati: ia sectioe eth units of the C. G. 5. 
Itconsists in using some power of tg gg multiplier 


i 
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may be culled the factor. The number multiplied be calle 
the slaw Tos htovese eae ples. 

power of 10 is shown hy cde imdicates the 
duis OF pias in the ‘mal plier: 10 indicates fOr a 
indicates 1,000 and so on. 

‘The expenent, if (seh es, an pemeas ji ate rs 
in the precedin; . if negative, denotes 
the’ reclprocal the indicated power of fo) Titert6> adil 
rho} 10> indicates yy, ad s0 on. 

‘The compound numbers based on these are reduced by nitith 
plication or P aiviaion to simple expressions. Thus: 3.14 X #7 © 
3-14 X 10,000,000 = 31,400,000. 14 Xx 104 = besuirs 

ibroor Regard inust be paid to the decimal =e 


lone here, 
To add two or more expressions in this nomtion if the expe 
of the factors are alike in al espocts, ada the charactedicrest 
preserve the samme factor. 
St X 10%) + ie x 10%) = 105 K 1% 
gt x 104) + (8.7 X 10") = 17.8 X 10%, 
To subtract one such expression from eat subtract the chet: 
acteristics and preserve the same factor. ‘This 
(34 X 10") — (st X 1) = BX Wh 
have differcat exponeats of the same 


t exponent must be reduced to 
The characteristic of the expressiog | 


the factor 


| x 10%) = (3 X 10") | (5X 100 X rol) ges X 


to subtraction. Thus: 
= (5% 100 10%) — = % 107) oe 495 1h 

in Sign is best to leave a 

5 Sorewed.  Trawever, bie 


(§ X10" X 104) + (5 > 107) = sams 
jo a fraction £97320 se s000.05 
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nts must be added algebraically : that is, if of different signs 
numerically smaller one is subtracted from the other one, and 
fta sign is given the new exponent. 
‘Thus: 
25 X 10") X (9X 10°) = 225 x 10/8, 
29 X 10") X (It X 10") = 319 XK 1O-*, 
(9 X 10") X (98 X 107) = 882° 101. 
To divide, subtmet algebraically) the exponent of the divisor 
om that of the dividend for the exponent of the new factor, anc 
jwide the characteristics one by the other for the new character- 
Algebraic subtraction is effected by changing the sign of the 
abtrahend, subtracting the numerical recnallet saber ro he 
Targer, and giving the result the sign of the larger number. (Thus 
to subtmet 7 from 5 proceed thus: 5 — 7 =—2.) 
Thus: 
(a5 X 10") — (5 K I) = 5 X 107 
a8 X 10-") - (§ X 10") = 5.6 X 10" 
Tension. Electro-motive force or potential difference in a cur- 
rent system is often thus termed. It is to be distinguished from 
intensity or current strength, which word ittoo greatly resembles, 


‘Tension, Electric. (a) The condition an electrified body is 
brought into by electrification, when each molecule ls its 
neighbor. The condition is described as one of nelf-repalsion, 


(4) The voltae or potential difference of a circuit is also thus 
termed. 


Terminal. The evxd of any open electric circuit, or of any 
slectric apparatus ; us the terminals of acircuit, dynamo, orbattery. 


‘Terminal Pole. Ix telegraph line construction the last pole of 
a series; one beyond which the line is mot carried. Such pole, as 
the pull of te wircs is all in one direction, requires special staying 
orsupport. The regular Hue poles are free from this strain, aa the 
wire pulls in both directions. 


Tetanus, Acoustic. A term in clectro-therapentics. An effect 

luced on a nerve by very rapidly alternating induced currents. 

ie currents are produced by an induction coil with a vibrator 

giving a musical note. ‘This is a species of gauge of proper fre- 
quency of alternations. 


‘Theatrophone. An apparatus worked by automatic paying 
machinery by which a telephone connection is made with a theatre 
or opera by the deposition of a coin in a slot. 


Therm, A unit of hicat. It tas been proposed by the British 
Association and amounts to a redefinition of phe smaller calorie. Te 
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covered with are used to insulate where required. 
‘Becquerel's pile copper breach (artificial) and German silver, 

o copper, 10 ae 1) are the two clemeuts. ‘The artificial copper 
giphide is made into are iran long, 4 inch wide, and 4 inch 
(about). Water is to keep one set of junctions cool, and 


Pig, 331, Bacovanrc's Twanmo-Rurcruc Barranins. 


Mames to heat the otherset. In Fig. 3 d represent the bind- 

werews. The couples are mounted tical standard, with 

fasting socket and serew A, so that its lower end can be im- 
“miersed in cold water, or raised therefrom as des bat 


Fig. 332 shows one couple of the batter 
mony sulphide; M is German ailver; om 


peony, Date of German silver to save 
Sulphide from wasting in the Game. 
Clamond’s pile has been used in practic: 
work. ‘The negative element is an 
part, The positive 


Hi 
aes free ate. Mica in some parts, and 
Ie lasts and asbestus in other 

‘Th 


so as to form a cylinder within mre 
fire is maintained. The air is relicd on fk. 3 Burts or 
Keep the outer junctions cool, he Baxcraic BAarrenins. 
docs not exceed 200°C. ( 
Sixty sach clements have an clectro-motiye force of 300 volts 
Jeg i internal resistance of 114 ohms, Such a bat 
ption of three cubic fect of gas per hour. (S 
Facrmociate) 
Thermo-clectric Call. A thermostat arrqyged to 
to give some indication when the tomperatury rises OF 
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certain points. Alben (Pt ae Oe 
at one end and free itn hs [ts end comen between 
two adjustable: ptr eaters tem perat i 

(away from the brass side) and, if hot 

gives one signal. If the temperature falls it curves the other way, 
and ifcold cnough touches the other contact, giving amotler signal, 
(See Thermosiat, Electric.) 

‘Thermo-clectric Couple. If two dissimilar condactors fon 
adjacent parts of a closed circtit, and their junction iat « ae 
fepeaie than that of the rest of the circuit, acurrent will remit, 

Suel ir of conductors are called a thermo-eleetric comple. They 
may tuejoined in serine bo us to produce conskleruble electro-eontive 
force, Ace Thermo-electricily and other titles im thermo-cle 
ticity. 

‘The cfficioncy of a therme-clectric couple according to the sexvet 
law of thermo-dynamics is necessarily low—oot over 10 per cet 

Thermo-clectric Diagram. A diagram: indicath Sone 
in J potential difference for & Sueidieenn of ind va 





























STANDARD ELECTRICAL DICTIONARY. 533 


cated. Taking the lead line on the same diagram it cromes 
fron line alittle above 350° C. (662° F.), indicating that if one 
jon is heated slightly above and the other is heated slight! 
this temperature no potential difference will be product 
d and copper lines, on the other hand, diverge more snd more 
as the temperature rises. 


sThermo-clectric Inversion. The thermoelectric relations of 
at different temperatures. Sometimes at a defi- 
y have no clectro-motive force and after 
the positive plate becomes a negative one and pire versa, 
ig inversion, or reversal. (See Vhermo-electric Diagram.) 


Synonym—Thernio-clectric Reversal, 


‘Thermo-clectricity. Electric energy, clectro-motive force or 
‘electrification produced from heat energy by direct conversion. It 
i generally juced in « circuit composed of two electric con- 

of unlike material, which circuit must possess at least two 
of the unlike substances, y heating one of these to. 
higher temperature than that of the other, orby maintaining one 
fon at x differcot temperature from that of the other a poteu= 

inl difference is created accompanied by an electric current. 

In many cases differential apr ‘ion of heat to an identical 
‘msterial will develop potential difference. This effect, the con- 
¥eree of the Thomson cffect, is not used to produce currents, as in 
a closed cireuit the potential differences due to differential heating. 
would neutralize cach other. 


‘Thermo-clectric Junction. A junction between two dissimilar 
conductors, which when heated ci 5 to establish a 


differential temperature, as referred to the temperature of the other 
Junction, produces potential difference and an electric current. 


Thermo-clectric Pile, Different A thermo-electric pile 
arranged to have opposit sul different sources of 
heat fo determine the identity or difference of temperature of the 

- Itcorresponda in tse to a differential air ther 


Thermo-electric Rowse The coefficient which, multiplying 
Is of a thermo-cleetric 


average temperature of the 
c due to s fixed difference 


For bismuth and antimony at 1034 "c | (67, ei F.) it ts 103 iakero= 
volts perdlegree Centigrade (1.8° F.). Thig jyeaststhat if one june 








— 


| the relative E. MP. of a bismath-nickel couple 
the + column, would be 25—5 ; that of aco 
, one being in the + column the other in the — 
be 9-+-5.2 = 14.2. Alloys are not always imterm 
akeen cand small See oe oe = 
largely. This may account iscrepanc! 

i. tke bam pounse could be introduced into t1 
\ciat silver sulphide has been used by Becquer 
electric battery. 





‘mo-electric Thermometer. A species of differen 
sr. Itconsista of two thermo-electric junctions c 


metal. le goby of the water, or other s 
\e temperature of the distant place. 

molysis. Decomposition by heat; dissociation. 
bodies mre decomposable by heat if it is intense 
at very elevated temperatures there can be no com 


nym —Diwociation, 


. An instrument for indi the int 
scales of heat are ii 
heit, Réamur, and Centij , cach of which is ¢ 
teown title. (Sce Zero, mmctric— Zero, 


linary thermometer depends on the expansion of n 
‘cases alcohol is used. Besides these the com 
tga wed in the thermostat (pee Thermostat, 2k 


tometer, Electric. (@) A thermometer whose int 
\to the change of resistance in conductors with cl 
Ature. Two exactly similar resistance coils may be 
anced against each other. On exposing one to as 
| resistance will change and it will disturb the balar 
ig restored by heating the other coil ina vessel | 
je temperature of the water gives the 
Fhecalis ure enclosed iu water-tight cases, 
tym—Electric Resistance Thermometer. 
differential thermometer inay be made by connect 
F conductors, two thermo-electric equples in oppo 
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each other, und including # galvanometer in serios, On beeting the 
janction of onecouple more than that of the other a current at once 
goes through the gulvanometer, 

(6) (See Thermometer, Kinnersley's.) 

Sysonym—Thermo-clectrometer- 

Thermometer, Kinnersiey’s. A thermo-clectrometer. A. 
glass tube js mounted on astabdard and communicates with a 
pbs parallel to it. Water is poured in so as to rise in the small tabe 

Two wires terminating in bulbs enter the large tnbe by its top ait 


ittle or no accuracy in the intra 
ied to the electric mortar (sec Mortar, Electra) ® 


Thermo-multiplier. A thermo-clectrie i 
ber of couples. The term is generally a policd to cate 
with its similar junctions teeing, \a owe tixection and used forme 
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— experiments on radiant energy, or so-called 


for reproducing sounds tel 
aesncy © recei telephone 
‘Thay wire may be sitached to cette of a diaphrgn 


at wives the action f potential difference produced 
ie ic volves: jon ol 
bp ertosdecsic cto 


Thermostat, ates A thermostat or apparatus, similar to a 
thermometer in some cases, for closing an 
peectiic circuit when heated. It is used 
in connection with automatic fire alarms 


(a) One kind of thermostat consists of a 
sompound bar wound into a spiral and 





toon! iron; A contact pot, 6a wits the 
‘other terminal is 


connected, is arranged to 
friake coutact with the spiral at ay desired degree of temperature, 
‘this closing an electric circuit and ringing a bell, ing « 
4 damper, or Bene anything else to notify an 
change the tes 


i maken the spiral 
to become lens close. As shown in the cut, the bras should 

Vie along the inside of the spiral. 
Sometimes a straight compound bar is uged, ponibt ieee 


“fastened nnd the other is free, 4s the tem perature ehiemges suck 
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ive, for it is to that convection of heat 
it 


above effects of the electric current upon an unequally 

conductor are termed the Thomson effects. In iron, at low 

Pit heat, they are reversed amd are probably again roversod at 

‘igher temperatures. 

Three Wire System. A system of distribution pf electric 

‘arent for multiple arc or constant potential service. It is the 
invention of Thotsas A. Edison. 

‘Wineludes Ge nasia, fame wah start from the somal station 

of generatil t, and ramify with corresponding reduction in 

Rises ereryuticre through the district or building to be lighted. 

fa ondinarily carried out when dynamos are eel, the yneaoe 

in groups of two. One Isteral lead starts from the 

Atgitive binding post of one dynamo. The positive terminal of 

this dynamo conziects to the negative of the other. Retweon the 

tro the central or neutral lead is connected. The uther 

Tend starts from the positive binding post of the second 

for the potential 

al betes the 

disposition ax 


m perry eet 


. 
Fig. 39%. Discuss oF Trams Woon Sesriem Swowma Nevins. Wien 
through the neutral wire. If all the Inmps situated on one 
i are on open circuit all the current goes through the neutral 
Wire. In other cascs the neutral wire receives the exces of 
current only. 

‘he advantages of the system are that it uses amaller wire than 
the two wire system for lamps of the sante voltage. If lamps of 
double the voltage were used the two wire system would be most 
economical. 

Your wire and five wire systems haye been more or less used, 
based on identical considerations, and involving in each case the 
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‘Time Constant. (2) When current is first turned into a circuit 

f considerable self-induction it is resisted rather by the inductance 

v the resistance. It is governed by the ratio of resistance 

finduetion and this fictor represents the time which it takes 

the current to reach a definite friction of its final strength. This 

jon is Sidttvor 0.63. 2.7183 is the base of the Napierian 

of logarithms. Thus if inany cirenit we divide the in- 

ce in henries by the resistance in ohms, the ratio gives the 

(Mme-constant of the circuit, or it expresses the time which it will 
[take for the current to reach 0.63 of its final valne. 


| (8) In astatic condenser the time required for the charge to fall 
{to 1/2-7183th part of its original value. 


i 
Time Cut-outs. Cutouts which automatically cut stornge bat- 
teries out of the charging cirenit when they aresufficiently charged, 


Time-fall. In a secondary battery the decrease with use of electro- 
gnotive force maintained by a primary or eecondary battery, As , 

battery becomes spent {ts voltage falls, The conditions of the 

fall are ie by. its discharging cutve. (See Curve, Dis- 


charging. 


‘Time-reaction. A term in clectro-therapeatica; the period of 
time occupied in the pusage of the effects of an electric current 
from nerve to riuscle, 


In ai et aa the increase i ae 
produced during the charging j ts rate an 
conditions are graphically shown in the Charging curve. (See 
Curve, Charging.) 
Tin. A metal; one of the elements; symbol, Sn; atomic 
‘weight, 117.8; equival d2g.5; valency, aand 4; specific 
gravit; S Fs 
lative resistance, compressed, (Silver = 1) 8.784 
Specific resistance 3 13-21 microhms, 
Resistance of a 4 
(a) t foot long, weighing 1 graia, 
1 foot long, 1-1000 inch thick, 
4 meter long, weighing 1 gram, 
4 meter long, 1 millimeter thick, 
Resistance of ar inch cube at o° C. (32° F.), 5-202 microhms. 
Percentage of variation in resistance per degree C. (1.5" KF), at 
about we (68° F.), .0365 
Electro-chemical equivalent (hydrogen — ors), -619 mgs. 
gio 
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order 


Telephone. A ncrvous affection of of the 
erie poten cap is asad fo mck ed | 
ne. 


Fig. 337. Tin Sounsans. 


Water, 100 parts by weight—potasium bickromate, 16 patt— 
66° sulphuric acid, 37 parts. 

Ton: 

the vibrating of 

sponding to the 


pn 
ia ad | 
ustmnettt 


screw. 
Ath or drawo. 
last attracted to, In its usual use a bias) 
toy illustrating magnetic 
oF body. of ised of other 


| steel spindle pointed at its lower end 
of iron wire are used with 








| 5 
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/hent pieces of wire of various shapes th. ont is 
enone: Circles and S shaped pieces give good effects: 





Fig. 3/8. Macxeric Tor. 


ease the mysterious effect covered iron wire (bonnet wire) 


temployed. 


jedo, Electric. (a) A fish, the Raia Torpedo, waich 
ies the power of giving electric shocks, (See May, Electric.) 
{n instrument of war; 4 torpedo whose operations include 
tal discharge or other electric function or factor of operation. 


vedo, Sims-Edison. A torpedodriven by an electric motor, 
lontecred by electricity. Its strotions are all controlled front 
wre. The torpedo proper is carried some distance below the 
fof the water by a vessel immediately above it, from which 
by two rigid bars. In the torpedo isa cable reel 
eb the Conducting cable is disposed. An electric motor and 
Wing gear are also contained within the torpedo. In its 
the explosive ia placed. it ia driven by a screw propeller 
td by the electric motor. As it moves st pays out cable so. 
ns no cable to draw aiter it through the water, the eable 
ftationary in the water behind it. This avoids frictional 
fee to its motion. The maintenance of the torpedo ata 
depth is one of the advantages of the system, 


fue. A force tending to produce torsion around an axis. 
imple isthe pulling of turning moment of an armature of 
‘tric motor upon its shaft. It is ofien expressed as pounds 
excited at the end ofa lever ann one foot long. 

e ion is due to Prof, Janes Thompson, then of the 
ity of Glasgow. 

it as the Newtonian definition of force is that which pro- 
ortends to produce motion (along a line), 0 torque may 


YN 
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be defined as that which produces or tents to 
(around an axis), It is better to use a term whieh} 
as a single definite entity tian to use terms like 
‘moma which suggest more complex ideas."” 
son. 


A force, acting with radius jee equal 
tay be expressed in any ri er Sv Be 
lowing equivalents : 

‘To reduce 


vide by 
siset divide by 
kilograms divide by 
In each of these comps wits tha Ee mL ee 
the second unit is the mdins or lever arm of the torque. 


Srnonpms—Turting Maneat—Moment of Craps Keil Cees 


Force—Axial Force, 


Torsion Balance, Coulomb's. Originally an a; cen 
electrostatic attraction or “ike ‘oom is scarey 
ofa filament, often of 
ope form of a cylindrical glass ania ia wc 


needle is suspended ec acre aa fibre, 
one end a 
Slameat : 


igh a Saintes ¢ the grates 
th 
scart cee as 


‘for the measurement 








available where 
pepe ets William Thomson's ampere 


donife oh or eye ou pes eet 
eee mag as agnets are appli to the bar be 


ner! Magnetization the dific 


subsilicate; characterized by the 
+h replaces aluminunt oxide. Tt is 
lectrie propertics. (See Pyro-elec- 





A typical transformer consists ofa core of thin iron 
primary is of comparatively this wire and Res of tea of 


Limes as many turns ns the secondary. The latter is of thicker 
wire, Where the rstio of 10 10 1 as regards mum! turns is he 


amber of | 
primary and secondary obtains, the initial E. M.-F. of the the seeuat: 
ary is one-tenth that of the primary circuit, 
‘The cores arc laminated, as described, to avoid the formation of 
Foucault currents. 
The coanter-electro-motive force of the transformer when the 
dary circuit is open, prevents ar bat the fe eee 
rom paming through the pritaary. In proportion as the secondary 


Faeceavtis Teasaronsine 


diminished, as by lighting more 
Sralic rasotortnr sl 


cctro-motive force o| 
through the primary. 
apparatus is in the fact that coumter-electro- 
at through a comductor without absoth 
ce coil cuts down @ cnrrent, but absorbs 
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‘advantages of the alternating current system of distribution of 
energy. 


See ‘Special care shoul 

be taken toensure absence of leaknge, a it is termed. Mica or 

‘mher insulation is sometimes employed to prevent the wires from 
contact by piercing or sparking with the core and with 


Transformer, Commuting. A type of continuous enrret 
trausformer, resembling « dyaamo with armature and field oth 
ng but with revolving commutator, by which the magnetic 
‘of a double wound armature is made to rotate. This 
scures the desired action, of a change or lowering of potential. 


Transformer, Continuous Alternatin; At apparatus for 
transforming a continuous into alternating current or the 
Tyerse. The combination of a continuous current dynamo with 
&n alternating current one is sometimes employed. tt is a form of 
motor dynamo. 

-ommmutator 
act rings, con= 
winding 


‘of collecting 
and contiauous 


of the dynamo 
¢ form two 


dynamo. In 
diag armature with two 
ind with independent 

nsform currents up ordown, 


Pheitanous current ‘tnansformers have attained an efficiency of 
Ss per cent. atfulllond, and of 75 Fareastoat half toad. Oving to 
balancing of the ‘sclf-inductions of the Pins] windings these 
1 do tot spark. As the driven and driving parts are Con: 

tained in one rotating part their friction is very a 


Transformer, Cor A transformer wound upon an enclosed 
core, such ns the h transformer (sce Transformer, Hedge> 
hog), or common induction ovil. 
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‘Transmitter, Carbon. A form of microphone used asa tele- 
| Phone transmitter. (See Carbon Telephone. 
A method of laying metallic cireuits for telephon- 
‘The wires at short intervals ure crossed so that alternate 
Tie on opposite sides of each other. It is done to avoid 


Transverse Electro-motive Force. Electro-motive force in 
Bsubstance is which electric displacement is taking place, produced 
ameaetic field. It is sometimes assigned as cause of the 


hi 


Trolley. A grooved metallic pulley orset of pulleys which runs 
an active wire Siationde s' d from which trolley gocs to 
connects with another wire, so that trolley takes cur- 
placed upon the 
electric lead. 
railroads, and are now 
the end of a pole which 
. ngs, 80 aa to prewe 
us the trolley does 
tends to push it up @ little 


po 
follows; Water, So parts ; 
#; concentrated sulphuric 
pulverized Eis bi- 

added slowly with 


tassinm bichromate ma 
te parts “The heating produced by the acid 
‘and water dissolves nearly all the potassium sult. Use cold. 


Truc Contact Force, A species of clectro-motive force 
existence is supposed to bara a the Pulling eastern ee 


ing in temperature of a contact of dissimilar is i! 
hited to @ force that helps the current ou its way. inthe dies 
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of thermo-current proper to the junction and ing it ifin the 
reverse. The true contact force is taken to. 
enon; thermo-clectric force cannot, as there i 10 ‘or cold 
applied to the junetion. 
Electric, An apparatus consisting of a 

tony ris in motion by electricity as in the buzzer, q. ¥., ar 
indie manll eoA Sh emoapel tube. ns 

Trunking Switchboard. A telephone gwitehboand, arranged ia 
sections, which sections are conuected by trunk lines, 
which trunk lines the desired conenioas ee made. 

Trunk Lines. In telephone distribution eyetems, the lines con 
necting different stations, or different sections of a switch-boanl 


and used by any one requiring such connections; ome trank line 
answers for a number of subscribers, 


is in line with the laminous and li 
nerely demonstration, or pi 


woven of tissue or worsted, and tubular 
ide ing which éan be dawn 
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‘amo. In the same way there ure shant-torns. IF 
‘turns or shunt amipere-turns are meant the word 
be included, 


@, of a Dynamo, The rotations of a dynamo arma- 
by itself Gas exciting itself. expression 
6 likely to be confounded with the dead turns: 
re, 

wary Ampere-. The smpere-turns ia a primary cir 
Gedlon coil or transformer. In an clectric weldi 
‘in the transformer used in the alternating 
efficiency is an important clement, the ampore-turns 
| secondary for an cfhciency of 100 per cent. should 
the case of an experimental induction coil other 
‘outweigh that of mere efficiency. Insulation, ine 
ty from piercing, and the production of 3% long a 
Ie, are, in these cases, the controlling consideration. 
indary Amperes. The sinpere-turnis on the secon 
n induction coil or transformer. These depend on 
led for the current. If of negligible inductance, such 
incandescent lumps would provide, the ampore-turne 
L to those of the primary coil. (See Zierns, Primary 





| Electric. A typewriter in which the work of 
pressing the type faces against the paper, or printing 
t by electromagnetic attraction, The keys clase 
Sylbrowing the clectro-ruspuetic action into play. 
the use of electricity for what is ordinarily only a 
ress, The strength of the impression, however, is 
| the touch of the operator. It has not come into 
nse. 


us Matter. Gas so rarefied that its molecules do 
ery rarely do 50. 


(of very striking nature have been devised by 
thers to filustrate the peculiar phenomena that thia 
& The general lines of this work are similar to the 
nn Geissler tube experiments, except that the vacua 
auch higher. 

cuum is increased so that but one-millionth of the 
left the radiant state is reached, The molecules in 
ovements beat back and forth in straight lines with- 
orwith very rare collisions. Their motions can be 
ndered visible by electrification. A tube of small 
platinum electrodes seated in, it, is exhausted to the 
© aud is hermetically scaled by melting the glass. 


— 
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connected to the terminals of an induction col 
or other xource of high tension electrification. The molecular 
which come in contact with a electrified pole are | 
led from St in directions normal to its surface. They pradsce 
: nt phosphorescent or Iutninous effects in their iutal col- 
ions. 

‘Thus if they are made to impinge w diamond or 
intense phoptoreacence fe rodent gent of ptr 
fected to molecular bombardment is brought. heat. A 
mowetilc (bony Ea He sale are = their effects, Ene! 
treams proceeding from one negative pole repel each other. 
meren of ok Ea cad eaten oo BF their course by a may 
net. 

‘The experiments are all done on a small scale in tubesand baihs 
resembling to a certain extent Geissler tubes. 


‘Unbuilding. ‘The loss of its charge or excitation bya iti 
dynamo, It is the reverse of building-up. ‘The lattes iodine 
the exciting of the ficld by the action of the machine Itself; the 
former the spontancous loss of charge on open circuit or from other 
cause. 

Underground Conductor. An clectric conductor insulated ant 
ec surface of the earth, as distingutslied from aerial 


wires or cables, 
io the tubes: 


large nimnber of conductors af : 
smailer number for electric 

power. tendency is now to separate the different | 
wires in important Vines, placing, the neater whem Ome side OF 





Uniform Field of Force. A ferid of evealy Aistriberted force: 
(ae in which the sumber of lines of force per usit of area of any 
ae 


the samme. 


dj. Strictly speakiog this term means beri 
peal eee tures and the Ue. ome 
iavolved, for iether sscich enndiion pomible 
“Sepa distribu mayeetinnn, Ap exer, 
sipclacumgacts. (lie Warhol Uelaatard 


Unipotar dynamo; am 
armature whose windings comtin of foree about 
the one pole, and hence whose polarity 


induction produced 
Ter fold of  fosve, 20 that 
ikar rel jon ‘to itae! hus it produces 
it, Hf welowedd one, andl wo 
As this case in practice dnounits 
pitta carting of lees of force tn the neigh! if a single pole 
the term waipolar is employed to designute the action. 
The simplest representation of unipolar induction és the rotating 
of a conductor around the end of « bar magnet, its axis of rotation 
corresponding with the axis of the magnet. 


Unipolar Dynamo. A dynamo in which one ‘of the con- 
ductor slides on oF azoamd the iaget, wo an Piped oy cut lines of 
force near the same pole of the magnet. 


Unit. A directly or indirectly conventional 


and arbitrary: quan. 
tity, Im terms of which measurements of things with dimensions 
expremible in the chosca units are executed. 
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‘Thus for longth the ¢, g. & unit is the centimeter ; the BH unit 
isthe foot. | 


Unit, rene A unit Thc on the three fundarmentad writs 


The system of such wu 
pain 

Unit, An; A factor or datum in angular velocity, q. 
sete taletaatandel by option GF tae cee 
length to the mdins of the circle. It is equal very ra 
«29578° or 57° 177 44.8%, 

Unit, B. A, ‘This term, while logically applicable to of the 
British Association units, is often read tothe ohm as 
defined by the British Association, the B. A, Unit of Resitanee, Re a 


Unit, Fundamental. The three “mot tondaiental i Oa 
the centimeter, gram and second, are te: 

them is based the absolute system of waits, and oa multiples of 
them the practical system of unite: 


oe dar. A Leyden jar which is ated asa nnitof measure of 


of ae Satie jar about 4 inches long and a 
about 6 agHate inches of ite outer oe! 
ed with tinfoil, 


induction, and the charge of the small 


tity. After a while a spark passce 
th al jar. This indicates 


eon i cle proportional to the quautity 
reel portional to the area of coated sur 
al £0 the | Pl difference OF the two co, 
for short sparking distance, hence for 
be ay ae nobt too far from cach other. 
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x cae boar wader an EM. ¥-of 1 volts 


ee NS ee Hs equrebeae: ty 
home power. 


it muy be used as a walt for the Sescucons of cteereioeen 
will lave an area proportioned to the area of the 

circle, as the squares of the diameters are to each other, 

‘In practise the commonest circular wait is the circular mil. 
pad ‘of acircle ee iil, ydyy inchs, in diameter and is equal 
wa Square inch. A wire two tile in dinmeter hes an 
rcular mils; one ten mils in diameter has an area of 

hundred cireular mils 

ene if the resistance of a given length of wire x mil in diameter 
hea the resistance of the sare length of wire of 


material’ but of other dinrsete gives, ty, abv 
d 


the first wire’s resistance by the sqaure of the 

the wire in question. 
Asit is 0 busic unit, most cou venien cag geen multiptication, 
> these ai eireular iil, and cireular 


meter itt 


in system of unite employed in proetical 
osch The erage eget I in electricity, have 
Ibeen Found too large oF too stall the attempt to make them 
‘tore convenient has 1 resulted in this | wyetem. It is on exactly 
‘the same consideration ¢ absolute system of units, except 
Seiae mae jes of the original fandamental units of lett, mae, 
we been taken as the tase of the new system. These 
basic wants ‘are multiples of the fundamental units. They are the 
following : The unit of length is ro” contimeters; the unit of mass 
is fo-" gram ; the unit of time remains r second. 
While this has conduced to convenience in giving better sized 
units, micro- und meya-tnits and other multiples or Factions tore 
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, A. Symbol or abbreviation for voltaic alternatives, q. ¥. 


Jum. A space destitute of any substance. The great per- 
g substance in general sense the atmosphere. I[t is the 
thixture which surrounds and envelopes the earth and its 

It consists of a simple mixture of oxygen, 1 part, 

, with 4 to 6 volumes of carbonic acid gas in 10,000 

air, or ubout one cubic inch to one cubic foot. Tt 

esses with a force of about 14.7 Ibs. per square inch under the 
jwence of the force of gravity. ‘The term vacuum in practise 
to any space from witch air has been removed. It may be 
uced chemically. Air may be displaced by carbonic acid gas 
The latter may He absorbed by caustic alkali or other chemical. 
air may be expelled and the space may be filled with steam 
ich is condensed to produce the vacuum. Of course in all cases 
must be included in an hermetically sealed vessel, wach as 

Ib of an incandescent lamp. But the universal method of 
ing a vacuum is by air pumps. An absolute vacuum means 
entire absence of gas or air, something almost impossible to 
educe. A high vacwwm is sometimes understood to mean one 
‘which the path of the molecules is equal in length to the diame- 
of the containing vessels, ns in Crookes’ Radiometer and other 
ratus for illustrating the radiant condition of matter. The air 
Teh aner exhoustion is termed resi¢ual air or residual atmosphere. 


Vacuum, Absolute. A space free of all material substance, It 
is donbtfnl whether an absolute vacuum has ever been produced. 


Vacuum, High. An approximate vacuum, so nearly perfect 
that the molecules of the residual yas in their kinetic motions 
rarely collide, and beat buck and forth between the walls of the 

| Sontaining vessel, or between any solid object contained im the 
‘vessel and the walls of the vessel, ‘The yas in such a vacuum is it 
the radiant or ultra-gascous ntate. (Seo Uitra-paseows Matter.) 





Vacuum, Low. A vacuum inferior to = high vacuum; o 
yacutum in which the molecules collide with each other and do not 
move directly from side to side of the containing vessel. 


Yacuum, Partial. A space partially exhausted of air 20 as to 
contain lest than an equal volume of the surrounding atmosphere, 
Tt really should come below a low vacuum, but is often treated as 
Synonymions therewith. 


Vacuum, Torricellian. ‘The yacuum existing above the mer 
eurial column ina barometer tube, The principle of this vacuunr 
is applied in the Geissler and other air pumps. (See Pump, Getss- 
ler—Pump, Sprengel—Pump, Swinburne, 


Valency. The relative power of Teplacivg hydrogen oF com- 
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bini by different clements; the utmiber of | 
atomic tools be Pelodging 1g to. eben Thus 


fl inhtvaient or laa dyad, and combines 
hoon boomse the init hoon Cate ee 


Valve, Electrically 

or whose movements: are regulated by 
In the block 

worked by weig! 

oa for lating or rel Eng the 


coil 
fae conuntof aires ey 8 valves by the electric current 


Vapor Globe. A protectii 
descent cae when the he Soe 


ae Period. ‘The period of aijustment whe a 


‘a carrent is 
started through a cond: . Itisthe of 
& luctor. As | 


od of nearly two ste my exist. This 
in cables and other 


The declination of the 
etic.) Asthe ee 
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and of other elements. ‘The term variation of the com- 

is more jal than the moredefinite expression '* dectina- 
phar ie ic declination."* 

Variometer. i Spperatus used in determining the relative 

oh ct component of the earth’s magnetic Geld in 

different places. 


~ A static condenser whose conductin, 
ium clectrodes immersed in dilute sulphuric aci 
matial difference is jth that of a Daniel's cell, two 


‘of platinum sieve 8 cieadity equal to that of an air 
whose plates have an area of $0,000,000 sq unre inches, and 


Speated ith of an inch from cach other. As the E. M. F. in- 
tases the capacity also increases. 

Varley’s Resistances. Variable resistances formed of discs of 
Betontied cloth, q-v., piled up, w al presned ‘together more or less 
Ginnly to vary the resistance ax desi: 

Varnish, A glossy transparent ng of the nature of paint, 
applied as a protective, or ornamental coating to objects. 

inl varnishes are the best 

y and perfectly, and tend 

collection of 

| water "Sealing was. disolred i ey F shellac dissolved in 
same solvent are used for electric tus, although the 


ise not, A solution of 
kk ja best made een 


ees 

ions. A depositing 

ap is worked, for the deposition 

of electroplate upon articles: ete the liquid, and electro. 
| dyzed by an elect 

Velocity. The mite of motion of « body. It is usually expressed 

ia distance traversed per second of time, The absolute unit is one 

centimeter per second or kine, The foot per second is very largely 

vet also, 


The dimensions of velocity are length (/.) divided by time (7) 
or LIT. 

Velocity, Angular. Velocity in a circle defined by the unit 
‘ugle, or the angle which subtends # circular are equal in length to 
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is thus calculated. Let 7 be the period of one-half a full 


pan Vite 
2 


Vibration, Sympathetic. A vibration in a cord or other body 
ptible of elastic vibration P he yy the vibrations of 
ly the same period in a ucighboring vibrating body. Thus if 

tuning forks are tuned to precisely the same pitch, and are 
placed near each other, if one is sounded it will start the other into 
vibration by sympathy. 

In electricity its application is found in electric resonance experi- 

“ments, The resonator has # definite period of electric resonance, 
‘and is mado to give a spark by the exciter of identical period. 
abby what tray be called eloctric sympathetic vibration, andl 
i exactly atialogous to the action of the tuning forks upon each 
Vibrator, Electro-magnetic. The make and break mechanisst 
“used on induction coils, or other similar apparatus in which by 
‘alternate attractions by and releases from an clectro-magnet an arta 
ring is kept inmotion. In most cases the work is done by a 
singe » whose armature is attracted to the magnet, when 
“the Intter is excited, but against the action of a spring which tends 
‘to pull itaway from the magnet. In its motions a make and break 
“uction is produced, to give the requisite alternations of attraction 
und relense. ‘Two clectro-magnets may be connected so as alter- 
mately to be excited and keep an arm carrying a motual armature 
im vibration, or the same result may be attained by a polarized 
The make and break is illustrated under Bell, Electric— 
Coil, Induction—Anvil. 


Villari’s Critical Value. Magnetization induced or residual in 
_@ wire is diminished on stretching, provided that the mngoctiza- 
to an inducing force aboyen certain critical value, 
known as above; this being (Sir Wm, Thomson) about 24 times 
the terrestrial intensity. Below that critical valuc tension increases 
the magnetization of a magnetized wire, The effects of transverse 
‘expansive stress are opposed to those of longitudinal stretching. 
(Danicll.) 
Viole’s Standard of Mluminating Power. A standard suthor- 
ized by the International Congress of 1881, It js the light given by 
oe eae centimeter of platinum, melted, put just at the point of 
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solidification. It is equal to 20 English standard candles almost 
exactly. 
It has not been very widel , the isa, tha inate 
mactrists being to adlere to the oll Sreaniles 
is obvious that actual use of the Vicle mould’ would be very 
and would involve expensive apparatus, difficult to Sanaa 
Synonym—Viole. 
Vis Viva. The kinetic energy of a body im motion; ** mechan- 
ical energy.” 


Vitreous Electricity. Positive cleetricit, Enea 
duced on the rit eay glass by rubbing Mg with silk. ‘aber 
substances. | (See Electrwtatie Sarin) 


The term “ positive electricity " should be allowed to sapplant 
it. It is the analogue and opposite of resinous electricity. 


Assen Blue. A colloquial or trade name for copper sulphate 
(Ca S0,) 

ane Green. A colloquial or trade name for ferrous seilplate 
(Fe SO,). 

Viti, White. A colloquial or trade mame for zine ailplate 

zn SO,). 


actical unit of electromotive force or potential dif 
Itmay be referred to various data. 


nser of one farad capacity charged with one coulomb 
potential of one volt. 


‘M. F. of 1-07 volts; about the 
¢ wtandard that can be cited. 


nInte electrostatic tit, 

electro-magnetic units, 
difference or electro-motive force expreséd 
alts, Thus volta, mi y peas 


psorbed in a cotductor, 
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erm Curent, Scat, ack ao a am. 
from the total electro-motive force of a 


This adjective is nsed to qualify a great mar 
ing to or connected with current electricity. It fi 
Volta, the inyentor of the voltuic battery, and now 
tends to displace the term “* galvanic," formerly in general use. 


Voltaic Alternatives. A term used in clectro-thempeutics or 
Helical electricity to indicate an alternating battery current. 


Syrouym—Alternative current. 


Voltaic Effect. The ay difference developed by contact 
fenterent Corea the basis of the contact theory, q. v.. 
of electricity, all it may be necepted as the expression for 
“condition of things by those who reject the above theory, This 
Hal difference is slight when the conductorsare scparated, 
it is calculated that it would be enormous could the metals be 
hurge. 
and a xine plnte are assumed to be in contact, 
i Helly raostooso, centimeter oF gynuleu part, they 
‘of condenser plates. ‘Keing so near, their density 
e wisich in strongly bound charge, 
| Fi fo cpa them without pern iechairge, their 
tise by the separation, on the principle of Bpinus’ 
Sondenser, q. v., to such an they would spark throngh 
fwenty fect of air. (See Voita's Fasdemental experiment.) 


Voltaic Efectricity. El y difference and 
Tirge current intens' a) elec ty such as produced by « voltaic 
dynamic icity as opposed to static clec- 


Tn general an apparatus for determining the quan- 
ty of electricity passing through « conductor by measuring the 
Rho ste action it can perform. 

Voltameter, Copper. An apparatus which may be of similar 
comstruction with the silver yoltameter (see Vollameter, Silver), 
bat in which » copper anode and a solution of copper sulphate are 
Substituted for the silver anode and silver nitrate solution. One 
coulomb corresponds to .329 milligram or .005084 grain of copper 
Bepesttes. Tt i» not accepted as of aa high a standard ae the pie 

itarneter. 

The electrodes stiould be placed half an inch from cach other, 
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Two square plate clectrodes may conveniently be teed, al et 
Joe Coe toh sice teclies cia ooh late gh alae fee 
axupere of current. 


Yoltameter, Differential, Siemens". A volaine i nly? 
meter with duplicate endiometers and psirs of he 
used for determining the resistance of the plationm conductor ad 


in his pyrometer. A current divides between the two vollasietes} 
in one branch of the circnit the platicum conductor is placol it 
the other a known resistance. The curreat 
inversely with the resistance, the resintanices of the two confactn 
are inversely proportional to the gus evolved. 
Voltameter, Gins. A voltameter slices tod caticos are tae 
the electrolysis of water, made an Sete by the sddisiea 
sulphuric acid. ic gases cvolecd #t 
measured, Te may take seweral forms 
_ In one form it isan 
ing of a single 
lass tube with uj 
end or mout 
mixture of hydrogen 
In the form shown in the cut three 


oxygen and 
fs ges tubes chad 
sth ‘By opening the cocks om asd C 
|. By ol on 
they cant both be completely flew 
fe not yet completed he bye 
not yel 
alone winy in this exe be tmoessireds 
‘The mixed gus voltanteter has only eof 
cudiometer, 
The exact equivalents are only: 

\ mately sows. The volume 3 
gases per coulomb ix eines ie 1748 Coble 
centimeters (Ayrton); .172 conti: 

~ meters (Hospitalicr) ; and other yaldes ty 

hydrogen is equal to 4 of the atixed gaet 


Sywony Volume Voltameter—Sulphuric Acid Voltameter 
he gas is measured at & (3x ¥.\ a0 76 centimeters, oF 30 tiebiet 
meter, 





Fig. 3. Stivwe Vortaweren. 


the cut Ay isthe silver anode, Pris the a) ee dish, + is 
ae rod, p is woe oe dard, Cx oppor plata oat 
also serves as a conductor aud 
race, emcee Fe EA eae the silver 
detached particles falling in the dish; ss’ are the sing 


‘by diffrent suthortice “Ayrton and Daniel Pane ried 
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017253 grain of tmoetailic silver. Other determinations 
© 1.t883 milligrams (Koblransch). 
i (Merscart), 


566 
grams or 
are as follows: 

La I. 
The solution of silver nitrate should be from 15 to $0 


strength. The current should not exceed one amy 
juare inches; or in other words mot more than about 


due to Lord Rayleigh. 


Voltameter, Mikes ce pat ont in Pace the amount! 
decomposition is deterniis y we products, or ose 
the reas of the electrolysid The titles Vol/ameler, 
and Voitemeter, Silver, may be cited. 

Tut the cuts are shows examples of weight gus voltameters Thee 
are tubes light enough to be weighed when charged. Eacheon 


aif 


Vourameness. 


7, with its platinum electrodes, and 
ch sulphuric while / is calciem chloride er 
other ent to collect any water carried offs ¥apOr Or a 
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the eseaping gases; care corks placed in position whet 
‘ing is executed, 50 mato prevent the calcium 
from absorbing moisture from the air. 

the tubes are weighed. ‘They'are then connected to the 


proceeds. 
it {in place, 


water corresponding to one coulomb is 
109326 milligram 001430 grain, Ayrton, 
0g % =a, lospitalier 
me os Daniell. 

__,Voltametric Law. The law on which voltameters are based. 
‘miiount of chemical decomposition produced by an electric 
Sarent i a given electrolyte is proportional to the quantity of 
etricity passed through the solution, 
Yolta's Fundamental Experiment. The moistened finger is 
‘Placed on the upper plate of « condensing or electrophorous 


Fig. yee Voura's Fowoamemera Ruresinewr. 
Rages The other hand holds a plate of zinc z, soldered to 
co} 


a of copper ¢. The lower plate is touched with the copper. 
‘On removing the corer the gold leaves / diverge and with nega 
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of potential existing between two places ona circuit, 
rienced the caveat pacing tveadtnicows coi 
to give not the current intensity, but the 

dtiva force producing such current 


r it may be connected to any two parts of 
Owing to its hi; o , although it i in parallel 
the intervening portion of the circuit, as it is often connected 
itis wil any appreciable effect upon the current. It 
indicate the potential difference existing between the two 


ts + Battery, A voltmeter for use in running batteries. 
ne form (Wirt’s) it is constructed for a low range of voltage, 
ing upto two and «half yolts and having exactly one 


thus giving the battery some work to do. 


ising it to expand. 
lc. By calibration 


ig cu 
} RO part 
Sardew, R. 


m € a wire is carried 
the left of the cut. 
ley connects to the spriny 
the separate figure 
10 the periphery of the 
118 of cach other. By the 


action of the instrament is as follows. The current passing 
hk the wire heats jt. This current by Ohm's law is propor 
to the electro-motive force between the terminals. As itis 
it expands and as it cools coutracts, definite expanding and 
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contracting corresponding to definite potentini differences. As the 
wire expands and contracts the block or pin ¢ moves back and forth, 
thus turning the drum / and cogwheel r one way or permitting it 
to turn the other way under the pull of the spring S. 


ling more quickly or is more dead- 
properly applicable only to instru 


ments about thirtees feet of wire .cozs 
od of platinum-silver alloy is used. 

Ifthe pot . measured lies between 30 and 120 

volts the w - Wat to exten Cue eunge ofthe 





2h 
is very slight, i itis A Sopa y 2 
‘The bes containing the wire may be three hoe 


sided of er are thus summarized try Ayrtou. 
nstrected for 


Renae, be co 


Volts, Lost. The volts at the tern f a dynam 
&il sort of their Walue on open circuit, The differ 
i 


cach other against a con- 
as of gravity. 
One form has the two sets poised on horizostal axes, bringing the 
Parts 90 that the flat quaitrants move in vertical planes. 
In another form s uumber of quadrants are used in each set, the 
z each other. One set is 


rubber which by high proportion 
oe sth and proper vulcanization has beem ti ig ths Itis » 
es distinguished from cbouite as beng pomparaively 1 
in color, often a dull red, while chonite is black. 
properties see Ebonite. 
Both substances have their defects, in producing surface leakage. 
Washing with weak ammonia, or with dilute soda solution, fol- 
lowed by distilled water, is recommended for the surface, if there 
feany tr trouble with surface leakage. It may also be rubbed over 
‘melted parafline wax. 


its elects fal 
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W. (a) A symbol or abbreviation for math 

(6) A symbol or abbreviation for work. 

(¢) A symbol or abbreviation for weight 

Wal Braces sao ate ie a to be attached to the exter 
wu ings to Whi res are cee 
from the poles to reach converters, or for direct freer tote 
a building. 

Wall Sockets. Sockets for incandescent lamps constructed tu 
be attached to a wall. 

Ward. Direction in a straight line; a term Prof 
James Thompoon, ‘The words "backward" and" foram? bake 
cate its scope. 

Water, A compound whose molecule copaiais oe ee atoms of 
hydrogen and one atom of oxygen; formula, Hy O, 

Its specific gravity is 1, it being the base of the nested oftsprific 
gravities of solids and liquids, 


If pure, it is almost « non-conductor of electricity. PRR es 


purity is present it still presents an exceedingly 
Teen iene true resistance, but becomes by the plies 2 


an electrol lyte. 


ivalent. In a calorimeter of any kind the ie op 
ich would be raised as much as is the eaorimeter wah 


roof Lamp Globe. As outer globe for ineandesent 
to protect them from water. 


‘he practical unit of electric ee rate of work, 


it 1s the rate of energy oF 
aupere urged by ome dik 


nulogue in electricity of the horse 
atel 746 watts ieee ou el 











It is equal to 10° ergs per second. 
Synonym—N olt-ampere. 

__() It has Leen proposed to use the termas th Lot energy, 
instead of activity or rate of energy (Sir C. W. Siemens, Riitish 
Amociation, 1882); this usc has not been adopted and may be 
regarded as abandoned. 


V Watt-hour. A unit of electric energy or work; one watt 
exerted or expended for one hour. It is eqitivaleut to: 
’ 866.448 gram-degrecs C. (calories! 
2654.4 foot Ibs. 
3600 watt-scconils or yolt-voulombs, 
60 watt-minutes. 








Watt-minute. A unit of electric energy or work: one watt 
exerted or expended for one minute. 
It is equivalent to 
z 14.4408 gram-degrees C. (calories), 
44.240 foot pound: 
60. watt second 





or volt-coulomhs, 





vo watt hour, 
Watts, Apparent. The product in an alternating eunent 
dynamo of the virtual amperes by the virtual volts, ‘To give the 






tme watts this poses, must he multiplied by the cosine of the 


angle of lead or lag. (See Current, Huttless.) 


Watt-second. A unit of electric energy or work. One watt 
exerted or expended for one second. 

It is equivalent to 
24068 1 deygre 
1000955 Ib. degree F 
1737337, foot Ibs., 
10013406. horse power s 
10013392 horse power + 


Synonym—Nolt-coulomb. 





©. (calorie), 















Waves, Electro-magnetic. ther caused by eh 
magnetic disturbances affecting the luminiferous ether. 
Discharge, Oscillatory—Maxwell's Theary of Light k 
Electric) 
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Wober. (a.) A same suggested by Chaasias and Siemens jo 
denote magnet pole of wait wtrengtlt, This wee in abandoned. 


(4) Tt has heen mod to designate the unit of quantity—thy 
coulomb. This nse is ehandoned. 


(¢.) Tt les bees used to desiguate the nait of current streasti— 
the sapere. This use be ebandone, 


Weber-meter. An ampere-meter or ammeter. The tem # 


not xed aince the term weber,” indicating the ampere or ces 
orbs, has bees abandoned, =“ 


Welding, Electric. Welding metmls by heat prodscel by 
electri The bent may be luce a Ler apres 
through the point of junction (Eldhu Thomson) of by the 

arc, (Benanlos & Olzewski,) 


Tne Watrenc Iseverios Cor 


The most remorkable resulis are thus attained} al; 
common metals can be welded, and different metals cam be 
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Qogether. Tubes and other shapes cas also be united. In many 
tases the weld is the strongest part. 

The alternating current is emplo: ployed. Aspecial dynamo is some- 
times used to protese 5 it. This dynamo has two windings on the 
armatiire. One is of fine wire and is in serics with the field 
Magnets and excites them. The other is of copper bars, and 
‘coancets with the welding Sppemains, giving 2 current of high 
intensity but actuated by low potential 

Where the special dynamo is not, u teed an induction coil or 
transformer is used. The primary large number of con+ 

of Te tes ead wire ; = s ae ‘may only be one 

large copper 
shows in dingram an clectric welding coil. Pisthe 
il Of a number of turns of wire ; SS is the secondary, a 
oF aa terminates 


an 


real apparatus a at pr 


modifications, ‘The diagram only illus 


the place to be sheen: is made an 
os an electric 


tthe carbon. ‘The heat may 
even for perforating or 


" ction il or transformer 
Maia cletirc welding Yor it» geucral principles ofconstractisg) 
wee Welding, Electric. 


ystem of connections applied to 

istance coils for the purpose of 

nee. A single current is made to 

‘parallel connected branches, joining 

‘A cross connection 4D haw a galvanom- 

or other current indicator in circuit. In any conductor 
through which a current is passing, the [nll of potential at given 
ints is proportional to the tesintsnce between such points, 
Beers to the diagram a given fall of potential exists between 
A sod C. The fall between 4 and 4 is to the fall between 
Satine Cas tae tsisiance between of and ia 40 tha tealetenee 
7+ r’ between A and C. The sme applies to the other branch, 
with the substitution of the resistances sand 5’ and the point 2 
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explained. The principle of constraction and wsc of « resistance 
tox of the Wheatstone bridye type, as shown in the cut, is deseribed 
wider Sox Bridge, q. v- 

‘The next cut shows the sliding form of bridge called the meter 
Beige, if the slide wire is a meter long, or a half- or a quarter 
eter bridge, ete., according to the length of this wire. It is 


Fig. 3. Metwx Botoce 
iescribed under Meter Bridge, q.v-_ Many refinements in con- 
Srction and in proper proportion of resistances for given work 
upply to these constructions. 
Syaonyms—Electric Balance—Resistance Bridge—Wheatstone's 
Balance. 


Whirl, Electric A conductor carrying an electric current 
issurrounded by circular li force, which are sometintes termed, 
an electric whirl. 

(6) The Electric Flyer. (See Flyer, Electric.) 


Wimshurst Electric Machine. An influence machine for 
producing high potential or static electricity, 

Two circular discs of thin glass are mounted on perforated hubs 
‘or bosses of wood or ebonite. Rach hub has « groove turned upon 
itto receive acord, Hach dise is shellacked. “They are mounted 
ons horizontal steel spindle so ax to face and to be within one= 
eighth of an inch ofeach other. On the outside of each disc six- 
teen or cighteen sectors of tinfoil or thin metal are cemented. 


<a 
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conditions. If the windings are so proportioned that these ¢o1 
Widens for euch one of the two windings are equal and opposite, 
Ht is evident that the chamcteristic may be astraight line. This, 
however, it will only be af « single speed of rotation. 


Winding, Disc. A winding which (S. P. Thompson) ma, 
eye as p’arnec: winding exteaded radially, the ppl pid 


fing to the back end of the drum, ‘The magnet poles 
ee Placed 20 as to face the side or sides of the disc, = 


w , Lap. A method of winding dise and drum armatu; 

H consists in lapping back cach lead of wire towards the preceding 
Jend u the commutator end of the armature. Thus taking the 
Ietter U as the di: matical representation of a turn of wire in 
coguetting its ends to the commutator bam they are brought 
towards cach other 40 as to connect with contiguous commutator 
tars, This carries out the principle of keeping the two members of 
the U moving in regions of opposite polarity of field, # that the 
carrents induced in them shall have opposite directions, thus pro- 
ducing a total current in one sense through the bent wire. 


Winding, Long Shunt. A system of compound winding for 
jos and motors. The ficld is wound in series and, in tion 
there isa shunt winding counccted across from terminal to 
terminal of the machine, and which may be regarded either as a 
shont to the outer circuit, or as a shunt to the seriesfield and 
armature winding. (Sec Winding, Short Shunt.) 
Synonyms—Series and Long Shunt Windipg. 


Winding, Multiple. A windingof an electromagnet, in which 
separate cls are wound on the core, so that one cpr pas 
tay be wsed ns desired in parallel or in series. For each coil a 
separate binding post should be provided. 

Winding, Multipolar. Winding adopted for armatures of malti« 
polar dynamos or motors. 

Winding, Serics. A :mcthod of winding a generator or motor, 
ia which onc of the commutator-brush connections is connected to 
the pee eenet winding; the other end of the magnet winding 
connects with the outer circuit, The other armature-brush con 
nects with the other terminal of the outer cirenit. 


Winding, Series and Separate Coil. A method of antomatic 
regulation applied to alternating current dynamos. 
Winding, Short Shunt. A method of compound winding 
dynamos «ad motors, The field is wound in series, and in 
addition thereto there is a shunt winding connected from brush 
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to brash only, thus paralleling the armature, (See Winding, Loup 
set.) 


‘ Syronyms—Scrics and Short Shunt Windiag. 


Winding, Shunt. A method of wieding » generator or sow 
Each commutator-brush has two connections. One set are tht 
terminals of the outer cteeait, the other vt oe 
the fickd- magnet windings. In other words, the eld mnagret wiat 
fags are in shaut or in parallel ‘with tee Cotton eset 


Winding, Shuttle, A method of dynamo or motorarmstart 


winding. A single groove pases longitudinally around — 
and in this the wire is continuomly wound. 
ow used. The old Siemens’ H armatare ilmstrates the pines 


Winding, Wave. A method of winding disc and drum em 
tare, It consists in advancing the commutator esds of thet 
shaped tures progressively, so that «¢ many commutator hes 
intervene between any two consecutive commutator commections cf 
the wire as there are leads of wire on the drum between comecr 
tive beads of the wire. This is carried out with due regund to the 
potent that taking the letter U asthe diagrammatical 
tion of a turn of wire, ite two members must moye through region 
of the field of oppesite polarity. 


Wire Finder. A galyanomieter or other instrument meal for 
identifying the ends of a given wire in ® cable containing seven. 


Work. When 4 force acts apon a ere and the Susan moves it 
the direction of the force, the saad en fios Hence, werk it 
the action of a force through space against resistance. 
nerally expressed in compound units of length and weight, 
sing ® pound raised one foot. 
Work, Electric, Unit of. The volt-coulomb, q. ¥, oF watt 
second, as it is often termed. 


Working, Diode. In multiplex telegraphy the transmission 
of two messages, simultaneously, over one wite. (See Zelegrapay, 
Multiple.) 


Working, Contraplex. A variety of duplex tclegraply in which 
the messages are sent from opposite ends of the line, simmitane 
onsly.so a fo be transmitted in opposite directions (See Mork 
tng, Diplex.) 


d¥'Verking, Diplex. In duplex telegraphy the sending of twa 
Tixendent messages from the same end Of the Hac in the same 


site nde. 


ance 4s 





Pentode. In sees Seer, ee transmission 


Reverse Current. A method of telegraphy, in which 
‘are reversed or alternated in direction, 


5 Curb. 
" Hneegest reorking. tt Frneit in ‘ats rene 
through the line for cach signal by reversing 


Tetrode, In multi 





In multiplex tolegraphy the transmimion of 
a nee wire. (See Teleg- 






eat of. Besley Lhe? Xt fe the at ae 
ati ‘equal and opposite 
fomergy expended in doing it. la 
where are many other jeering units of work, a8 the foot 
eral engineering . 
In an clectro-magact, the picce of iroa which connects 
Gende Farthest from the poles of tie two portions of the core on 
the wire is wound. 
Pile. A voltaic ie eee Tt is made 
cea oe nae nef Sn ong ade ad apie on 





itinl difference, beh Lavan 
coner cece Ta lt eae 
0 (@) The origin of any scale of measurement. 
(4) Ag infinitely small quantity or measurement. 


— 
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Ravivatty Rules of Heating, 

Bolowopic, » . 


coer enna 





Asrial Cable, 
‘Aerial Condy 
Amouy, : 
Aamnng. Mctecuiar * . " , * 
ter Current 
Agglomerate Lectancty artery, 
‘Agi Motors 5 
Rent Ek 
ne Lis 
ale ‘ 
‘Air Bloat, 
Condenser, 
Aa Field, = 
Ar Gave 
‘Air Line Wire, . 
‘Air Pump, Heated ~ 
‘Air Pump, Mercurial 
‘Air Pumps. Sbort Fall 
‘Alara, Burglar. 7. 
‘lure, Electric 
‘Aun, Fire, Bleetic Automanie 
‘lures, Fire and Heat 
‘Alarm; Overflow. « 
‘Alum, Water Level” 
Aicohsl, Elecarie Restificanin 
‘Alignment, : 
Allouropy,'s * 
Alloy, 5 
‘Mloy, Plauinum 
Alloy, Plaitnum—Sitver, 
Alloys, Paillara : 
‘Aiphabet, Telegraphic 
‘Altornating, 
Alternating Current. 
Anereating Current Aro, 
Aneroating Currest Dynamo, 
‘Aernating Current Generator or 
Dynacio, 
Alternating Current Meter,” 
Rhernating Current System, 
‘Alternating Field... 
‘ueroative Curredt, 
‘Arereative Path". | 
‘Auernatives, Veltuie . 
Alternator ee 
Alternator, Constant Current 
Atternator, Dead Weant of an 


sseatiad 


SaRET ETE! 


Bu 


‘Aiternagien: Complere 
‘Abernasion, Cycle 


sesauutizeSe Bande 





INDEX. 











Page. 
finder faa 
lindrical + o 
ae pee 
me. - » 
tor,” ke 
thing. 
tder + @ 

a a | = 
i r 8 
lensity : 
irference, “6 
adof .  . 4s 
polar. “ 
‘tral cu 
utral Relay =. 6-59) 

vlarixed . “6 
influence Macbiie, ° 40 
Ueyden Jar oe Stitle 
én Coit - “ 
rforal ee 
foted - a 
Frets, : 
farieed” 
ie . 
anity .. a 
iat a 
pois & 
wolviog, Page's 
a . . . “ 
Tog ae) 
yrostatic Action of | 261 

o 

8 
Seeieal b 
Ended Conductor | 
iposr re 
fllation of oo 
fe 2 
Honat - ao 
re ar 

wate 
nuning " es 


Iain Counter elee- 
| Foret 

Auning, Plates 

Wining, Vacuum . 


how 


ening, ‘ 
Pieeistance. 












Awronomical Meridian, , 





of & 














Asympwte se 
‘Atinosphere, 5 - 
Atmosphers: - 7 S460 
‘Atmonpheric Bleetr ty ~ oh 
Atomlc Aitmction, "5". |. Oe 
Atomic Current, 5.” . ” ~~ 100 
Atomic Energy, = = «+ Sd 
‘Atomic Heat, - 7. efegas 
‘Atomic Weight, "7. 5 i 
temic : 
Attrncted ise Ei Electrometer, - - oa 
‘Attraction, : oI 
: 3 
A + 330 
Molecular. 950 
‘Atteaction and Repulaion, Electro 
‘dynamic ann 


Atvaction and Repulaioa, Electro 














netic at 
Aurtetton and Repuision, Mlecsto- 
auc. coy 
Attaction and Repuision, Ftectro- 
static, Coulomb's Law of Lod 
Avdiometer, . 6 + we 
‘Aura, Blectiical ." . oy 
‘Auror 8 ‘ a 
Aue: Poles ae ore me 
tographic Tel then 
Attomathe Circuit Breaker, m 
Automatic Cut Out, . . 
6 Drop” wa 
ic Bleciric Bell. Be 
ic Kleetric Fire slang BT 
Automatic Switch, . « - teo 
_ e 
me 
Axial M a 
xial Magnet, 
Axis, Electric. . i 
Axis, Magnetic =. aS 
Axi of Abscissas, . . a 
Axmof Qesteares, en eT 
AvisofX,  « yw “ 
is ‘ Mar 
7 
z - Be 
: Es 
« Mt 
Re 
3 
Fo ft Yo Ls 
ive Force of 
r 
i oad of igus 3 





lh TC 
atl e Le 


duu ee 











INDEX. 


ae 


=~} 
nd . coy Condve: 08 


bas of eat. ‘ 
tre of 
ire of Onclaton, 


‘ie ipl “of Tncandescent Lamp, * 
Charest 3 


teristic Curve, External 
ule Curve of Converter, 


| Characteristic, 
Sperecterintce of Sound, 
Charge anid Discharge Key 
Charge, Bound 
Eharwe'Current, ~ . 
Charge, Density of 
Charge, Dissipation of * . 
Shanks B Distribution of 


Gharge: Negative « 
} Change, Residual 
Charging Curves 
terton's Compound 
Chemical Changes 
Chanteal Blecute Heres 


SESTETE! 


pete 


SAT eee 


ae and. Dischare 


ulery 
Chemical Recorder. 
Chemical Telephone, 


Hitery. geome ie 2 
tr Hlecroinic Per 
I Selenion : 


il, Standard votine Po 
Cell, Standard Voltas, Daniell 





3 








6 
+30 
um 
= 100 
40 
wr 
ti 
Pari 
6 
ary 
a 
ry 
42 
43 
us 
3, 




















‘Continuous, Transti 
fe Comlavens, former 


‘Danie ~ Danie ” 
{ U.S. or Siemens Voit 
arcaLiog 


Meter, 

at Meter, Alternaiing” 
ts Newaiive 
Nerveand M 
Opposed 


edressed 
nt eguitien, Constant 
Reverse Lnduced « 


Amps 


SeaSs0sEs 


ese8, 





rents, Angular 
its, Angular, Lamnof 
rena, bart 
urrent. dary sage 
th Bde 
urrents, 
Seren EE 
Gorrente in al 
pendence of 

ty SiNuouS 
Current, Sheet 
Gurrent, Shuttle 
Currents, Lecal 
Currents, Local 
Currents, Suitiphase 
Currents, Natural 
Surrens, Nerve 
Currents of Motion, 
Currents of Rest, 
Currents, Orders of . 
Gurrentsy Pavasitical 
Carrents, Polyphase 
Srey Routony 

us 


SRBRSEE! 


Ui 
2 Unit 
c, Wattles". ‘ 


Pars 
darasteriati, of Converter 18) 


o 

Carve; Elastics = 

Carve, Kleetromotive Perce * 
ree, Heaternal Characteristle 

Girve! barmogie cs 

Caree: Horse Power 

Curve, Isichasmen 

Carve, Life 


eure mee 


ie Armature, 
Purve of Dynamo. « s 
F¥e of Saturation of Magietié 
Greig. 
Curve a — a fe 
eve of 
ve, era iy 4 oon 


3 ia are San Seaskes 








Discharge, Duration of 
Discharge, Glow .  . 
Discharge, Impulsive 
Discharge Key, Kempe’ . 
Discharge, Lateral 
Discharge of Mayoctiacs, 


Disehange, Osciliato 
Disthaniet eee 
Discharger, Henley's Universal 


Discharger, Universal 

Discharger, Univers, Henley’ 

Dischare, Bans - *- 
Discharge. 


Spat 
Discharge, Surg 
Discharging Curve, 
Discharging Rod, - 
Discharging Tongs, 
Dieconnect! “ae ere 
Discontinuity, Magnetic 
ES oa 
Dise Winding,» 


Binspaiion of Chary 
faneistion, 


Disixnce, Critical, of “Alternative | 


Path 


Distillation, - 
Distortion of Ficid, 
Distributing Box, * 
puting Switches, 
Distribution, Complementary 
Distribution, Isolated 
Distribution of Charge, 











INDEX. 595 


face. 

Distribution of Eleccric Energy, 
ystems of 

Distrtbution of Magoetisan, Lamel- 


Dist of Maginetison, Solen: 

oijal 7 

Distribution of Supply 
tion 

Door Opener, tiectric 

Dosage, Galvanic. 

Double'reak Svelich, 

Double Carboa Are Lamp, 

Double Contact Kev, 

Double Curb Working, - 

Doupie Fluid Theory, 

Double Fluid Valtale Cell, 

Double Magnetic Circalt, 

Double Needle Telegraph, 

Doubie ‘ 


Double Tapper Key, 
Double Touch, Magnetization by 


Drill Blectric 
Drip'Loop, 

Driving Horns, 
Dronier’s Salt,” 
Drooping Characteristic, 
Drop, Anaung 

D 


Drop, Calling 
Drom Armature, 
‘Dram, Klece 
Dey Hactery, 

Dry Pile, 


era, 
‘ion Contraction, Kathadie 

uration of Rietne Sper, 

Brett, Riscteid 

Dynamic Electricity, 

Dynamic, Hlectron 

Dynamic Induction, Magnedio 

Dynamo, Alternating Current.” 1 

Dynamo, Alternating Carrent Reg 
ulation o : 

Dynamon, Battery of 

Dynamo,’ Commercial iain 


Dy 10, Ce ‘ompound * is 
Dynamo; Couplingef ". «iit 








INDEX. 


tery. 
ae i 
" 


Cucutehsite 
ae Selt-winain 


(rie Convection of Heat, 
ric Counter, ° 
Electric Crucible. ie 
Blectric Crystallization 
ciric Death, 


jelency, 
tris temawioes; 
Electric Buaticlty, 
n1¢ Endoamose, 
Electric nergy, 
Biectrie Enevay 
tric nergy. Symeme of 
‘ribution o 
Blectric Kngraving, . * . 
jectric Entropy,» | « * 
tric Etching," . 
tHe Kvaporation, . " 
ic Hexciability "of TAnimat 
He Eacmacse; .' 
jectrle Expansion," . 
lectric Fire Alarm, Automathc,” 
jectrlc Floor Matting, 
Electric Fluid, 
Electric Piy of Pye 
Electric Fox, 
Blecerie 


KvHhty, ‘ 
Hlectrioity, Animat 


ni 


Frere) 








Electricity, A 
ectricltyy 
ecirely, 
Electricity, 
Hlectrieln 


Electricity, Pos" nie ae 
ae Positive 3 
El Specific Heat of 


ty, Storage of 
Electricity: Voltare 
Electricity, Vie 
Elecirie 
Electric 


lectrie Matter, 
jectrio Meter, Chemical 

Electric Meter, pa 
Blectric M 

Hectic Morar, swe) 
‘Blectric Motor, . 
Hieciric or Electrostatic Capacity 
Blectric Organ, 

Electric Oscillations, 

Electric Oamose, 

Electric Pen, 

Blectric Pendulur 

Electric Piano, 

LKlectric Pioture, + 

Electric Pistol, . 
“Hiectrie Kopin, * 

Electric Portrait, « 

Mlectrie Potential Ditference, 
‘Becirie Potential, Unit of 
Hiceiric Power, "+ 
Hlectric Premuire, 

Klecrte Probe,’ 

Electric Prostration, 

Aiectric Protector, 
Klectric Radiometer, 


ister, = 
Electric Renidue, 
Hectricty, Realnous 
Blectric Resonance, 
Mlecirie Resonator, 
Flectric Rings, 
Mectries, 2 
Electric Saw, 
Electric Se 


wae 


SSRSRRSEESEESae 


Se CSSGaQORgcHSceseeesekE IIIS ses 








INDEX. 


a 


BESUUEURSRESSASSERESEY 


Plectro-mative Force, Tpresiea 
steomotive orce, Motor 

Electromotive Force, Oseillatory 

Blectro-mative Vorce, fransverse 


Electromotive Series, 
Electromotograph, | 
OORT 
troomuscular Rxcitation, 
jectro-negative, 
Jectro-opt 
rrophioric Action, 


srophorus, \ 
ectrophyaiclogy, ‘¢ 
replat, : 
i Dynamo, « 
sropmenae Sy « 
ropoion Fluid, 
Sas 
Electro-ponctur:." - 
tac ah? 
trotcepe, Bennett 
Ereacoper Bohenberger’s 
Condensing 


ope, 


Hlectrostatic Attraction and Repub 


n and Repal 
Coulomb's Law ot 
as 
psiental Surface, 244 
Rlecteostatie Fi 
Electrostatic Force. 
Blectrostatic Induction, 
Ilectrostatic Induction, Coetficient 


of 
Blectrostatic Induction, Mutual 


Bisson 


ny, 
leatrostatic cs 
trOstaticg, 
jeotrostatic Series, . 


lectrostatie Stress". 
Hectrostatic Telephone, 
lectrontatic Velt mecer 

Blectro-permal Ha ravivalent, 
lectro.therupeutica or Therany, 
Hectrotonic Sta:e, 

Blectrotonus, 

Hlectrotype,” 





eg 


Element, Saree - 
Bement, Galvanic 


Blement of s'Hattery Cell, 
Klement, Positive . 
Hlements, Electrical Chastifiation 


Bement, i metic” |. 
Biements of . 
Blements, Thermocieceric 
Kiemenc, Voltaic 

Yilas’ Method of Majgnetiration, 
Mongation, —« ; 
Klongation, Magnetle , 
Kmbomer, Telegraph 

Hest D. Dew s 


fl aguas 


Coefficient of 
unuaion of. 
ic, Unit of 


Roersy of an Eleccifed Body, 
nergy of Dielectric, ~ 
uy of Position, =. 
Energy of Stress, 
Rnergy. Physical 
Energy. Potential. or Static 
Energy, Ra 


End-on ‘Method, 
End of Pole, Marked, 
Endoamose, Electric 
End Pl 


Roglish Abealute ne toot Seeand 
‘Unit of Resistance, « 
Engraving. Klectrie 
Entropy, |. . 
Entropy, Bectric 
Kipinus’ Condenser, 


Equator, Magnetic . 
Eiupoentanees . 

Tgartace, 
Eauipotentl 3 aging Elecivsutie 


Kauipyrential | Surface ke Maweetic 
Raqualizer. = * 
Hqualuer, Feeder 


Ieualisigg Dyastso," « 


euEe hee siicbinesincsssloe aanssanaai 





Neat Alarm, 


ier Hicctite Auto: 
agua tO aoe 


res’ Elecrromenve, ‘Transverse 
force, Electrostatic," « 


309 
8 
= 
253 | 
22 
06 
a7 
5 
4 
18 
28 
os 
30 
M5 
“oO 
50 
z 
20 
Fa) 
=u 
x0 
=o 
4 
et 
iit 


suing’ 





Force, Magnet 

Pores, Singucte Field St 

Force, Maxnei¢ Lines of 
‘orce, Magnetometive . 

Fores, Mover Blectronotive " 

Fores: of of : Poleransi0 Back Blec- 


Fores, Os ‘Onehistor< Blectro-mative™ 
Fores, Paowociectro-motive 
Forces, Composition of - 
orcas z elope of . 
farceey Resolution of 

Force, Tree Comact 

Force, Tubes of. 

Force; Univet ss 

Forked Circuits, 

Pork, Tuning, Dy! 

Forming, 

Formula of Meri . 

Foucault Current. 

Poundation Ring. 

Fourth Suite of Batter, 


rene, Resistance 
Frariklinie Curremt, - 
Franklio's Es 


Feuiklias Theory, 
Free Chung Z 
Free Magnetism, « 


od 
a 
2 
= 
= 
E 
* ont 


i Heating. 
tion Gear, Magnetic 
tion, Magnetic 


euagasaeeoasene: 


Fuse, Ilectric» 
Fuso'iinks, 9... 
Fuse, Safety". - 
ulvanic, 
SEA cudn, Volia’s Law of. 


>, 
a 


ibs 





602 INDEX. 


af 


Galvanic or Vohale Cirete.. Hid 

Galwanse of Voltaic Couple, - " . 186 
Ivanse Polarization, 

Raperimeas with eos 


sesbetvanbcnsesbais 


WANO-CAMEETy, 
prano-cautery, Chemical ” 


je REA at 


of 
Generatce, Secosdary ~ . 


Geograpsic are 
Gerbait Stile Unit of Relations; 
German Suiver 


i 


meter, Direct Reading 
meter, Marine 
neter, Mirror 
ter, Potential 
Proportional 


Gass, 
Glebe or Globular Lighiaina, 
Som Dhetarge, 


is 


ae 


: wostope, 

oe re aaa 

foverast Conic 

Governor, Rant 

ieccat 

| orient 

= eee 
iis ult dears 


asks 


ie 
5 
Gravly meter, 

rarity 
Gravity, Ce meet 





a 

5 

‘3 

& 

a 

wi. a 
eit oe 
3 

: 

a 

: 

= 

© 


roups Wire, 
e's Halter 
rove's Gas Hat 
Guard Ring, 6 
justd. Tube, 
Pangent Posi 
auuze Hrush, Wire 2 | Gyration, Centre of | 
yiestalle Action of Armatsines, 
isaler Pump, 
Geissier Tubes, 





INDEX. 


m Magnet, Pgs, | 

















femoval tol, by, Blectrotyais hl 
's Figures,’ 
anna 
fect, Real". 2 tH 
flect, Spurious. . 84 
an Lines, rs a 
Experiment, " | 8h 
‘sand Siemens’ Battery, . 2 
dole,» ee - 190 
rBoard,. . . . . @8 
¢, Cable ee ee 
©, Cable, Tongs * a 
teva Pentane Standard, . "408 
Dehagrater, . race) 
nic,» : 8 
nie Curt 174-485 
nie Motion, Simple." 498 
Renan 
bod 
ight, Electric . BS 
‘orion bad 
sats 285 
ad Fire Aiarm, 17 
Momie. = - "S288 
Sleewrie BS 
Electric, Convection of 149-286 
rreversible . 286 
Aechanical Equi alent of” . 285 
folecular .. 336 
ipecific + + 880 | 
ipecific, of Electricity » 2A 
Bits, meee 
TElcetrie’ 0 
% Admiralty: Rules of. *. 12 
FEron 888 
Bre Frictional ear, | 
| 8 
enetea Hydrogen, . BO 
as 
10g Transformer, 2 BB 
‘aph, . 2.) 888 
. 238 
*s Universal Di charger, + 180 
5 Coils, . 188 
Sically Sealed * 350 
Experiments, . 470 
static Method, =~ . 9) 
: Working, ‘S8L 
ars of Commutator, © . = 
Fequency, 
acum... . 857 
Armature, . 45 
cBlectromendets +217 
0 
‘Resistance, ©. |. . 408 
"3 Solution, 20 
Method of Magnetization, 950 
Tmature, 45 
fand . - 10 





603, 

Page. 

Holder, Brush... i 
Holder, Candle. . . » 9 
Holders, Carbon . . . 107 
Holophcte Lamp, . ree 1 
Holtz's Influence Machine, © . uM 
Home Station, . . se OB 


Hood, 
Horizontal induction, . 
Horns, * 
Horns, Driving ; 
Horns, Following.” 
Horns, Leading» . 

Horns, Trailing". 
Horse'Power, |. 

Horse Power, Actual 

Horse Power Curve, 

Horse Power, Electric 
Horse Power Hour, 
Horse Power, Indicated . 
Horseshoe Magnet, . | 
Hour, Ampere-." . ” 
Hour, Horse Power 





s desaulaecainaasdaed oats 


Hughes Elgetro-magnet, : 
Hughes’ Induction Balance, . 
Hughes’ Sonometer, f 
Hughes’ Telegraph 
Hughes! Theory of Magnetism, . 
Hughes’ Type Printer, 
Human Body, Resistance of 
Hydrochloric Acid Battery, 
Hydro-elec : 
Hydro-elec 
Hydrogen, ‘ 
Hydrogen, Cazburetted, Heavy 
Hydrometer, Beaumé * 5 
meter, Z 





Machine, . 





i 


Hdicelectrics, 0... 
Idiostatie Method,” . * . 
Idle Coils, ‘ 
Idle Poles, ©. 7. | 
Idle Wire, 2” 





ting Power, 
Mluminating Power, Spherical 
iinaing Power, Sandra 


A 






gyybaeees SERRESERR 


Se vse! a 


604 


Impure, ‘ 
Inpabsive Discharge, 
Inpulaive Impesance, 
Toandoat, Shing 
Tocundescence, o. nieciele 
Trandescent 
Tecancesceat Last Carboas, Fass: 
tng of 
Incandescent Lamp, Charter of 
Tocancescent Lamp, Lile of, 
Toeandescent Lam, Three ‘Pia 


sit 


ELt 


=8 


# & 


Inclioation Ce 
Toctient 
Inclination Map. 
Inelination of Dip, Angle of 
Incomplete Circe, 
Increme. 
Indevendence of Currents in Paral: 
Wi Cirewits, sw 
India Rubber, 
Todicaied Horse Power, 4 
ating Beli, 


pass, 
. Mageetio 


Faed 


a aie 


Induction, Magor 
Induction, M 


i 





S 
§ 
2 


I 


iesinn 


Inawcuon, Ceapalag ~~ 
Inui, Cait et 


Insextion, Ve a 
Coun 


Jodective Gs 
Ingective 
Intuctive Resistance, 54 


eters 


ewenbeanne! 


Inertia, Biecrromajgnesie 
Jaccra: Nageetie - 


ts 


Influence Machine, Armaizre, 
Inilnence Machine, Holts 


Influrnce, Magnetic 
Installation, 


Instaseaneccs Capers 


Hating $400k, 
are, 
tating Varn 


SSEMMUN SR MEGESS DGG LELSTEUK ESHER EE ER ES 


ition Resistance, 
Imuaioy ees 
javeteioe Co . 
Tmotor, Phu” 

Ione Lae oe hee 
atecitye ne 

Intensity Armature, . ‘ 
Intensity Current, 

Totensty. Electreanothve - 
ntenaity, Magnetic. 
Tatenaly of siiiroctic Fieia, 
stenuty of Saget, 
Tatensity, Poles of R 
lover-air Space ° 
Intercrostngg « F 
Interferenee, Armeatare + 
interterrie Space, 
Invecor Pole Dyas," 
Interscxmg Tag eeth | 
Intermedite Metals, bat Of 
Inermntema oe Zs 
Titernu! Charsctesiatie, 
Nirernal Resiaseee 
iterpelar Conductor, 





INDEX. 605 



























































Pag. Page. 
Region, . . . . 907 | Joint, Resistance . 2. 
on, , 307 joints in Belts, soe ee OM 
r, Electro-magnetic, for joint, Sleeve. ©. 7... 810 
Fork + + «+ SF | Joint, Splayed se ee BH 
Mficiency, °°. ° . 205 | Junction Box, . " . eres 
Calibration " .” .° 97 | Junction, Thermoelectric .” . "588 t 
duced Current, = + 168 
uares, Law of . do Ge ee ti ces Co OR 
‘Thermo-electric  . ° . 88 Fediin, é rar iP 
eee ew Happ. Line‘of Force 7 2. BIR t 
+ + « «+ + «88 | Kathelectrotonus, . . . . 812 f 
‘ynamo, se 200 ‘athode, . . B12 iH 
‘lectro-magnet, . ” . 919 | Kathodic Closure Contraction, « B12 
fay ignet, . + 836 | Kathodic Duration Contraction, 812 
Ammeter, Eccentric". of | CC, ee eee Be ' 
tole ss. 908 | KDE % ; 
nized = 388, ! 
Fault of a Dynamo, 308 
e Heat, . = 280 i 
eas ae 
. 808 ‘ 
% +" 88 i 
+ 3 
7 8 . 
7. 88 i 
é 43 ‘ 
eee 
fap, re +e Be 5 - 
istribution, - 800 | Key, May ae on a ‘ 
lane. 300 | Key! Make and Break" ." . "316 , 
309 eaaeenarae ss 1 
309 J Reversing . 816 ' 
8 ieee 
. ears ey, Telegray 
y, Telegraph mS L 
stat - 309 316 
Ee Candles . + 100 316 H 
on Reed 492 r .7mT j 
dagnet, * see BO s+ e + 8 
» os  . on . oe BIT 
cthod ‘of Magnetization, 860 e+ ee BIT 
nitof Current, . . 168 ea kl 
of Resistance, . " . 466 | Kinnersley's Thermometer, . ° . B86 A 
dle, + + + + 100 | Kinetics, Electro, . °.  . Qi ‘ 
eee ee BB etic Energy, se eg RAT ” 
ing + + + + $80 | Kirchoff's Laws, so. e BIT 
sous 332 poe Break Switch, . SOL 
len, Charging “and” Dis- - BI 
me = + 6 108 +. S01 
iro are =" bot 7 
. + 800 . +. BIT 
of c+ » Bl Rottfausch’s 's Law, see BIT 
ata pe Kookogey's Solution, “. " . * . 318 
_ Kritk'sCores, BIB 
clro-maynet, 
Tiean Twist 1, dy ity) ewe eta 
tania Tag, Angleot * eet) 
Fag Electric 6 0 
Magnetic f 
Ee a Chapercn Tatery, 5 68 
aya 7 Talange Edison Battery, 68 








INDEX, 


saeteneesauns? 2 


: 


Trondad 
rt rales Hr 


a1 
weaat 
- mM 
a 
- 
Sf 
30 
0 
06 
snr 
a) 


“icctromagne, 
Mt and Series Winding, 
jaunt Winding, . 


keke ese: susie a seitkasenlinsrsiuabnasisia 


nh 
net Pol 
ten tie 
re 


~eigiere 


ay ie, Cilinder Biectric . 
shine, Eleceric, Wi 
hi etional Electric 


‘Magneti Caek 
ce of Saturae 


Magnetic Concentaton of Ores, « 


shGneds 
He Coouauye 
le Conductatice ad ‘Com: 
ductivity, 
Magnetic Control, 
ic Couple, 


Machine, Tveppler-Ifolie 
thine, Wimahurst 


nat 








608 


Magretic Curves, « 
baygectic Cut Out, 
Majreetic Dectimathon, 
Mageetic Denity, 
Mageetic Din, 
Magretic Ditcoosierw 


Mageetic 
Magnetic Iclements. 
Mageetie Rloagation, 
Nagnetic Ieqeator, 
Mageetio False Poles, 
Magnetic, Ferro- 
Magnetic ied, Inveraity 
Magnetic Field of Feece, 
Magnetic Field. Uniform 
Najoetic Figures, 
Mageetic Fulamect, 
Nagnetic Fiad, North 
Nageuc Fluids, 

Dagesic Pi 

M. 


Magnetic Huid, 
Magnetic Koei, 
Magectic Gear, 
Magoetic Hysteresin, 
tic Haclination, 
netic Induction, 
etle Induction, Apparent Co 
“efficient of 5 
Magnetic Induction, Gselficlent 
“ol 316-340 


ction, Dynamic 


Magnetic F 
Siagnetie Pert 
Magnetic Poles, 





Stagnetiien, 
>aietinn; Solent 


Magnetisation 
Magnetization, 


Majgoetination, 5 
Magnetitation, ot 
Magnetization, Hulfer's Method of 





Fa 


Measurement, Absolute 
Mechanveal Beyulvatent of Hest, 
chanical Rauiva 
Mechanical Kieryy, 
Dechanical Equivalent, Ripetry: 
Medical artery. 
‘Medio, Polarisation of the | 
tovelectric,". ni Meg or Mega, yy 
ioalecerie Pirake, Mowingers Hatery, 


jorelectric Generator, |. Memoria Techaica, Ampére's 


yenetorinductory 
jagnetometer, Diflerestia! 
tonmotive Farce, 


fu 
“a5 i 5 ee 
bod iz 5 
blu iy Ly 
5 
| we i 
Ser | Merte ftpuretad 
esd ri - 
28 
a 0 
06 . 
1 etal 
135 
as ] 
a 


Meter, Ajternatiny " 
Meter, ‘Ampere and. Volt, a 
hE egarert ey ar 

eter tilance Ampére 

eter Heidxes os 
Sister bingy: slide" 
Bieter Ca 7 
Drcter, Chremieal teste 


a 


85 


9. Eoelinati 
Baap ivoclnie 


s2eee8 


Dteveraniilimeter, 
Meserauillimeter Unit 
Meter, Neutral Wire i 
‘Meter, Quantity 
Meters, Ampere 





Pert teres 


t 
Masi a paroeeteae : 
Mavwelis Theory of Lighs. 
% Floating Magnet, 
Maynooth's Hattery,” 





SUSRUSUELeSsegtgesERsS SNSceeges 








‘Neutral Line of Magnet, 

Neutral Point, 

‘Neutral Point of Commutator. 
Neutral Point, Thermoelectric 

‘Neutral Relay Armature, 

Neutral Temperature 


Seen 1 Wire Ampere Biecee, 


Ln 
Riasaer’s maviery, 
Nickel, ad 


a : 
Romina Clee _Sios e 


fon-Potarized Armature, 
Normal Magnet, 
Nonth Magnetic Mild, 


Rent Secking Pole 
lull Method, 
‘Nuil Point. 


am, Boar i Trade 
Unie Resistance, 
Ohm. Legal. 
‘onmincter. 
in, Rayleigh 


at fe’ 
it Lisulation, . 

‘Transformer, . 
is Aeatre seta . 
efiat Gi 


Cireuit Loduetion, * 
‘Open Circuit Oreillation, 





= 
ro 


Oulers of car 

Ordinate, . Me ene 
Ordiaated Arig of — ot 
Qtes, Kiectric Reduction Of 5 


oe 


Onentation of Mognetie Needle, 
Origin of Covordinates, .« s 
“entre of. 


Oxeitlatory Displacement, 
Quality Kiecerormotive Force, 
nein store ; a 


Oatput ge ihe 


es es 
aca 
wrertow 


Orde of Sie Daf Mo Cs Maes 


Sane, oe ee 


Pacinott!'s Inductor, 

Pacinotti's King, 

Pacinottl Teeth, 
Page Bttecs, 


Page's Revolving Armature, - 
Vaillara Alloys, 

Palladium,» 

Vane, Fulininatiog: 

Par iminOws 


geste sess siuevisbensz.detsiussté 





Point, Contact 

Point, Indifierent 
int, Neutral. | 
int, Nodal, 

Poing, Null 

Point of Commntator, Neutral 


ints of Derivation, 
int, Thermo-electric Neu! 


larity, Diamagneric 
arity, Resultant 
larization, = 
wrization, Back 
force ot 


jinriaed Armature. 


Polarized Electro-magnet, . ~ 


Re 
Polarizing, 

Polar Region, 

Polar Span, 
Polar Span, Angle of 





2 Fhcnimeniog, | 
Portative Power of Magnet, 
Rorteiectric Railroad, 
Portrait, Electric 

Position, Energy of 
Position Fini 


Potential, Constant . 
Potential Difference, Contact 
Potential Difference, Electric 
ential Difference, Bleetro-motive: 
Potentii Bicetrje Atwotute 








INDEX, 


Pu 
pr 
me 


een) 
- nT 
"451 
7 
4 
8 
ia erent, 7 168 
linear Current, "=. 308 
ed Varnish, 0, 
Magnet, rf ar 
Redressed Current, 
Reduced Resistance, 
Reducteur for Ammeter, 
jucteur for Voltmeter, 
Reduction of Ores, Electric 
Reduction of Phosphorous, Elée- 
ira 


i ets 


sboueRs 


Featioa, Eiearcataie 

reahing Action. 
Region, Extra-polir 
Region, Inteapolar 
Region, Polar.” 
Reginter, Electric.” . 
exiner, ‘Telegraphic. 
fegulation, Constant Ca 
Regulation, Constant Pote 
Mequla 


Reguihtion of Dynaaios, 
Rains. - . 


lay 
Relay Bells, 
Relay, Bi 
Relay'C 
Rel 


Matic 
Repulkion and Atvract 


metiey 
Rasereete ee 


Residual Atsooaphere 
Rositual Chatee’* 
ua : 
eens 
ar 


Residual Mz 
HeSitius Beis, «rs 


Residue, Bi 


Rewuisoce, Br ALUsi of 
Restwance Hex, Siding * 
Resistance, Br ae of 


Resistance Coil, Suindafd 
Resistance, Carbon 
Hesisance, eee . 
leninuanice, Compensatiny 
Kossases; Guess 
Reaialance, Dicleceric Le.” 
Resistance, Digney Unit of 
Resistance, Electrolytic. 
Resisance, Eogish -Absoiu 
Foot-second Unit of “ 
Resiwance, Equivalent 
Resiwance, Essential. 
Kesisance; External « : 
Resivance’ Frame, 
Resisiance, German Mile Unit of 
Resistance, Hitorf's 
Resistance, Inductive . + 
Resistance, Insulation". 
Resistaoce, Iivernal 
bt s Unit of 
Matthiessen’ see 
Reliance, Matihiensen‘s Unit of «i 
peiaee seen Tale ig 


3E: 


if 


rege i 


Ssbansbeaens’ $ 


se 


, 


is 


saaeaaa 


Cnc.” 

























" 
i 
% ie 
4 2 
»—4) eat Sarl . 
os oo 
es | ee | 
wr eo 
a8 a” s, 8 
. 8 r 
Me Uakor = we . 12198 
es - Shunt Dy MM . . 6 = 
« Klestric Clock, 1s a 
+ Deviation, +i Galvanometcr .  . Sti 
oo aoa : os 
he Nitin ¢ Powe 4 
Seer whtipiying Power cha” 4 
2". 7.” aio | ShuntRate, ¢ 
be loot Maximum 49 | Shant Winding, .  - 3 
Gait Byanmo, os ot | Shuttle Armature," - 


Shuttle Current, |.” 

teh at mes Snuttle Winging, ." ." 

clied Dynamo, SEH | Side Flash, 

Tiectneties, * « Stemens afd Halske's Battery! 
Siemens’ Differential Voltameter, . 

Stemens’ Blecirordynamometer, - 

Siemens’ Old Armature.’ 


ne 








oa 



































ov = Sremeos' Uni of Resistance, 

fparate Coil Winding Sighted Position, et’? 
hort Shunt Winding, Sa Seenaling, Velooay of ve a 
ime rial | 2 fo ME 
0, 7.7. aM | Signal, Tel Peat) 
fo-ehemical « <0 | Silent Discharge, |.” . “287-180 
roaouve 2m | Silver 4 
fostatlc 26 | StverBath, ~. ” ey 
Silver. Gerinan a 

: +38 | Silver Stripping Bath, a 

«" $9 | Sliver Voitameter, os 

= BA | Sieaple Are. . -“ s 

<7 MS | Simple Circule, : 13% 

+ & | Simple Marmonic Nea st 

40 | Simple Immersion, eee | 

£9 | Simple Magee, 

‘ 49 | Simple Substitution, rn 

= 40 | SimvEaison Torpedo.’ . ” . "bat 

Sine Carve. 7 ees 

comecer, 4 | Sine Galvanometer,- 9,” . 28 
lagnes Colts,” . "48k | Sine Law, 5! . 
‘ramforamers, tt | Ries, Curreot * . ines 
ition. an | 3 ale Coll la » me 
5 ows | 5 forking, | - at 

ttle’ 2 | Siogle Flue Theorye’ "aa 
Fi of Stagretc, . "33a Siagie Fluid Valine Cel,” =” «i 
41 | Single Neesie Nise a 

via, Single Touch, Mognetlssiion by" . 334 
‘magnetic 37 | Sintsrotorsal, 6 
netic 8... SR | Siauoss Convent, a a .- 
+e + + ARE | Slausigad Cures, « "+" «aap 

aoe 4@ | Siphou Recorder, 5”. 


— 





senseekeeet 


jo Ca Eleromignes, 
upping Of... 
Storaze Battery, « 
Storage Battery Changi 
Store Battery, Munté 
Btorage Capacty. 
Stomge of Electricity, 
Storam, Rlectrie 
Storms, Magnetic 


SabSSSRSESes: 


; Switeh, 


af 


Suaitiea ‘Conductor Armatire, 
waded Core, 


Et 


Hes 


Stroke, Return 
Sub-branch, 

Sub-main, 
Sub-permanent Magnetism, 
Sutetitution, Simple 
Subway, Biectric 
Succesalve Temperatures, Law of « 
Sucking Coil, se 
Sucking Magnet, ©. 7.” 


Se383nStecekDasagars 


195 
495, 
Po] 
416, 
- ist 
ot 
a | 


rabat 





a8 


SRSSESTSSESSES: 


Suspension, Bilan” 

tpl: Ms - 
‘Suspension, Fibre. = 
Suspension, Kalfe Bage 
Suspension, Pivot no” 
Suspension, Spring and Fibre 


S28e6 


P 
Swinciog Ean. 
Swinging or Peadilum’ Annuncia. 
Swiss Unit of Resistance “ . * 
witch, 


Switch Hand, Mtulipte 
Stiteh ands Trunking 


EUgESESEGESESEREEEESENESSSn HEGSESED: 








ESS SeReeeeea siege 


lectricity. 
tric, Laies of, Boe 


F 
2 


ermometr, 
jometer, Electric 
wrneter, Kinnersley 
jometer, Tel : 
qometer, Thermo-clectile 


Ns Replenisher. Sir William 
ae Battery. Sie William 

( Resistance, 
Filament Tncandescent 


a0 


fz 


see 
wo 
on 
40. 
00 
300 
240 
uO 
=m 
a4 
oat 
ul 
a 


— 


DF Polat Rey,” 


of Polarized Relay, Bias of 
Jed Core-diacs, . 
Magnetic =.” 

io, Electric” : 


Torpedo, Sim-Edison . ” - 


sacteesreeaate 


ace, Coulomb’ 


hi 
Tonion 
Fenion Galvancmeter, « 
Hed, 


i 





Tourmatine, 

Tower, Electric 
Tower'Syxtom, . 
Trailing Norns, 


ing = 
‘Translorsier, Contiowoas Carred 


‘Transformer, Multiple ©, 
Pranslorwer, On. 
‘Transformer, Pilot. 
‘Transformer. Series Z 
Transiormer. Sheath for . 
‘Translorming Station." 
Trnsiormer, Welding ” - 
anslator, 
‘Translucent Disc Photometer, 
Framamitters 


Transmission of Raerny, Electric 
Transposing, 

Teansverse Blectromotive Fores, 
Tap, Wug, + 

Traveling Pole, 


Trou 
Frou s Diottig Paper ine, 


* Solayon, 


‘Trumpet, Ilecirie 
rank Lines, 
‘Frankigg’ Switch Boied, 
Tube, Blecteic, . = 
Tube, Guard.” z 
‘Fone: Vapinowe. 

a —. sca 


4 


ener, 


F SeSERR088 


enrezeene 


i dak 





INDEX. 


Yieriol. Green. 

Varriot, Waite 

Yotauulaation of Carton, 

lt, 

Yolcampere, 

Vou and Ampere Mee? 
ometer, 5 

yoda 

colt, Congress 

Yor, Coalom> 

Volt Indicator, . 

Vou teat 

Vottage: spurt 

ltayte, Spurious 

Voltage, Terminal 

Yorule, 

Voltaic’ Aiternatives, 

Vote Are. 

Voltaic Cell, Danieil’s Standard 

Youaie Cell, Double Puid 


Voie Ce: Cspaciy ot Polariae 
eT eo 


Oa of 
Woltaie Cell, Single Fluks 
Voliaie Cell, Stand 





ae 


‘Water Battery 
Water Equivalent, . * 
Water Level Alarm,” 
Waterproal Lamp Globe, 
‘Wattles Current, 
Wein, eos stg 
Watehour, : 
Wau Meter, ~. * 
‘Watt-winute, 
Woursecond, | = |: 
atts, Apparent.” 
Wave Winging," 
Waves, Amplitade of.” 
Waves, Blecuromagnetio 
Was, Parufine 0.” 
Weber's Ai Voit Reesistinee, 
Veber's Absolute alt 1 
Weversmeter, tae 
Weber's Theory of Magnetism, « 
Welue Coron, 
edge. Double 
Wake Amene 
Welght, Dreaking . ~ 
Weght Blectrometer, 
Weight Voltameter, 
Welding, Hlecsrie 
Welding Transtormer, . 
Wheatstone’s A. B.C. Telegenply, 
Wheatstone’s Balance, .° “= 
ide. 
Woheatstone’s Beidge, Commercial” 
Wheatstone's Rheotat 
Wheel, Phosie . 
Wheel, Resation 
‘Whirl, Blectric 
White Variol. 


Wimsharet Kieserie Machine, 
Wimshurst Machine, = 
Wind. lectrie 
Windage, (ue 
intings, Ampere 
Winding, Hidlar 
Winding: Compound 
Winding. Div 
Winging Vong Shunt.” 
‘ding, Long Shunt and Series. 
Winding Walsoin ne = ie 
Winalog: Mattipotar * a 
Winging; Seren ay 
Vining, Series and Separaie Coil 3 
Winding, Series and Shore Shue 3 
Windiog, Short Shunt =. - 
Windieg Shunt = 
Wrnaioa’Sputt, ©. 7 
Winding, Wave”, 
Winging Working, Dilferesiat,” 


Wits, Boe. «3:33 ca bate Seen 


Wire, Dead.” . ie ¢ 
10 


si sapiienes 


a 


bie 


salle 


Th 


Wite'Finder, «|. 





624 INDEX. 














Wire Gauze Brush, . Working, Reverse Current, sat 
Wire, dle... | Working, Single Curb, * ost 
Wire, Neutral". é Working "Tetrede. z Pa 
Wire, Omnibus.” | Weiting’Telegraph, «© = "5. tat 
ve System, Three | 2X, Axis of ; - Ms 
e 
ein ¢ ¥, Anis of 
Wires, Phantom ‘ 5 Volek fost 2 
Wires, Pilot. . * 
Wollaion Battery," ." |.” 28 | lamboni's Dry Pile, sat 
Work, Cpe p ie 58) | Zero, | ix 
Work! Electric, Unit'of “ ." . 580 | Zero, Absolute . - at 
Work, Unitot . . 581 | Zero'Pocential, ° . 7 eee 
Working, Contraples «B80 | Zero, Thermometric - - 
Working, Diode = = 580 a 
Working, Diplex .” 580 . 2 
Workings, Double Curb - Bal ae 
Working, Hezode. <M a 
Working, Pentode’ . * . + Ba ‘ 3a 





Vv 








